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ERE are two apparently similar bearings, yet One “special” may well delay delivery 


one can be produced much faster than the of many standard bearings and the 
other. One is made to established American machines awaiting them, in addition to 
: c : complicating the servicing of machines in 
standard metric dimensions and tolerances; the : 
the field or in the plant. New Departure. 


other is a “special” requiring extra tooling and te of Conceal Mites. Datel. Cou. 


different machine set-ups. 


Consult a New Departure 
engineer as to availability CH 


of types and sizes. 
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Greatest single responsibility in our 
war for freedom rests on the manu- 
facturers of modern war machines— 
aircraft, tanks, army mobile units, 
and naval vessels. The Young Radia- 
tor Company is proud to share this responsibility. Even 
now, YOUNG heat transfer units are doing their impor- 
tant job on British tanks in Libya, Army trucks in the Philip- 
pines, bombers over the Pacific, warships wherever you 
find them. To design and manufacture cooling units for 
these and other applications, YOUNG draws on a rich ex- 
perience in meeting the requirements of modern engines. 


YOUNG RADIATOR CO. 


Dept. 212-B, Racine, Wis. 
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Action photo of bobbing operation in plant where Texaco Cutting Coolants are in use 100% 


JOB-LIFE INCREASED 30%, without reducing feeds or speeds. The 
4 4 cutting coolant used in this plant for all hobbing operations, both 
rough and finish, is Texaco Transultex Cutting Oil A. 

Transultex carries away the heat, prevents chip welding and assures 
finer finish and increased life for cutters of all kinds. It is transparent, 
practically odorless at room temperature, and machine operators can 
see their work at all times. 

The outstanding performance that has made Texaco preferred in 
the fields listed in the panel has made it preferred also in the metal 
cutting field. 

These Texaco users enjoy many benefits that can also be yours. 
A Texaco Engineer specializing in cutting coolants will gladly cooper- 
ate ... just phone the nearest of more than 2300 Texaco distribution 
points in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York, N. Y. 






TEXACO 





THEY PREFER TEXACO 


* More Diesel horsepower on | 
streamlined trains in the U. S. is 
lubricated with Texaco than with 
all other brands combined. 


* More locomotives and cars 
in the U. S. are lubricated with 
Texaco than with any other brand. 


* More revenue airline miles in 
the U. S. are flown with Texaco 
than with any other brand. 


* More buses, more buslines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 


* More stationary Diesel horse- 
power in the U.S.is lubricated with 
Texaco than with any other brand. 











FOR YOUR ENJOYMENT 
TWO GREAT RADIO PROGRAMS 


S = FRED ALLEN every Wednesday night. See 


BOH- your local newspaper for time and station. 






METROPOLITAN OPERA, Complete broad- Wh 
casts of pen operas every Saturday, See hn 
your local newspaper for time and station. a 


TEXACO Cutting and Soluble Oils 


FOR THE METAL-WORKING INDUSTRY 


RETURN METAL DRUMS PROMPTLY . . . thus helping to make present supply meet industry's needs and releasing metal for War Needs. 


1 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 
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War Board Clinies | 
Aid Small Producer 


The War Production Board has 
planned a series of clinics designed to 
show small manufacturers how they 
can convert their plants to war produc- 
tion. Intended to create a setting for 
the negotiation between prime contrac- 
tors and prospective sub-contractors, 
these meetings will help the contractor 
find additional manufacturing facili- 
ties, and will show the small manufac- 
turers how their own tools may be 
put to use in turning out parts. 

A typical War Production Clinic was 
the one held in the State Armory, at 
Lowell, Mass., January 19. More than 
5000 representatives of small busi- 
nesses in Maine, New Hampshire, Ver- 
mont and Massachusetts met to con- 
sult with the prime contractors of that 
area. As a result of this one clinic a 
total of $50 million will be spread 
among small industries in New Eng- 
land, according to official estimates. It 
is said that approximately 20,000 con- 
tacts were made between large and 
small producers. 
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The First Wartime Meeting of the S. A. E. i7 


The first annual meeting of the S.A.E. held under wartime conditions 
brought out papers not only unusual, but unique in subject matter and 
treatment. The trend of the industry in its transition is graphically 
presented in this report. 


Wright Ready to Power Bombers 22 


Since October in 1940 there has sprung into being the'plant of the Wright 
Aeronautical Co. et Lockland, Ohio. The planning that was required to 
produce engines composed of 3500 separate parts, and keeping them flow- 
ing in a steady stream that would meet the needs of our armed forces 
has produced a plant of gargantuan proportions. You must read this. 


Will Tomorrow’s Warplanes Look Like These? 30 


At Wright Fielad a group of U. S. Army officers are doing exploratory 
work in the field of airplane design. Some of the developments that have 
been presented to them are shown and described in this article. It gives 
one a possible look into the future of airplane design. 


Where Farmers and Wage Earners Use Their Cars 39 


The road use of the automobiles of the country is the subject matter of 
a report made for the U. S. Public Roads Administration. It is most 
enlightening and shows beyond question just how necessary the automo- 
bile has become in the American way of living. 


Timken Speeds Bearing Output 

by Converting 10 Idle Machines 4I 
The right line of thought can often take one over as many hurdles as long 
legs. This was most pointedly demonstrated at the Timken Roller Bear- 
ing Co. When machines for a job became difficult to obtain they made 
machines they had do the work. Doing it brought forth the ability to 
do things that “cannot be done.” It should be on your “must read” list. 
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UITE often, machine tools have the capacity to perform 

unusual operations . . . reaching beyond the common- 
place, run-of-mine job. Today, this trait is more worthy than 
ever before, as production may often be attained by disregard- 
ing established procedure. 




















Broaching machines, for example, ordinarily remove up to 5/32” stock. Greater 
amounts are within the field of other types of machines. Nevertheless, the equip- 
ment illustrated above —a CINCINNATI No. 10-66 Vertical Duplex Hydro- 
Broaching Machine — removes about four times as much as the conventional 
stock allowance while producing at a rapid rate. 


This machine broaches the tang and two wrench slots on fuse 
bodies, removing about Ye" stock, at the rate of 306 per hour. 


Two parts are held in each fixture. The total depth of cut is obtained progressively, 
transferring the part from one side of the fixture, where it has been roughed, to 
the other side of the fixture, where it is finished. This arrangement produces one 
finished part each stroke of each ram (two parts per machine cycle). 


Perhaps many parts in your shop could be completed more rapidly by the broach- 


; O 3 lb lad ; we ee ® CINCINNATI No. 5-42 Du: 
y r P , , : P : 
Ing process. ur engineers Wi Cc pi ad to give you their recommendations. plex Hydro-Broach Machine. Write 
for catalog M-894. See our catalog 


in Sweet's. 
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IRST wartime SAE Annual Meeting came to a 
successful conclusion in Detroit last month, vest- 
ing the leadership of the Society in the capable 

hands of incoming president, A. W. Herrington. 

Imbued with the spirit of a war era, the proceed- 
ings of the Annual Meeting moved swiftly from one 
dramatic climax to another. At the annual banquet, 

A. T. Colwell, retiring president of the SAE, accepted 

the request for cooperation of the society with the 
newly formed Automotive Council for War Produc- 

tion, promised immediately “to apply vigorously our 
great pool of technical talent wherever it will be most 
effective gainst the enemies of our nation.” This re- 
quest made personally by Alvan Macauley and co- 
operation was reiterated by Mr. Herrington in his 
acceptance speech. 

It was made evident in these discussions that the 

Production Activity of the SAE under the leadership 
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of Joseph Geschelin, vice-president, would have a 
major role in the war-time program of the society. In 
fact the production session later in the week offered 
cramatic proof of what may be accomplished. There 
for example, was the surprise visit of Comm. John 
O. Huse, Bureau of Ships, U. S. Navy, who came em- 
powered to place contracts for Diesel engines and 
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ecuntless miscellaneous parts in the automotive indus- 
try wherever such parts 
accommodated. His message was given at the Produc- 
tion session; the following week he opened an office 
in Detroit to effect procurement arrangements. 

At the same session the society was addressed by 
E. S. Chapman of OPM on the subject of the urgent 
need for converting all excess capacity of the industry 


for the manufacture 
of weapons of war. 
Mr. Chapman made a 
fervent plea not only 
for immediate con- 
version but for a 
determined effort at 
improvisation of ex- 
isting machinery so 
as to do the job with- 
out waiting for new 
equipment. 

Matching the other 
activities was the 
equally striking an- 
nouncement at the 
business session that 
the SAE Council and 
the past - presidents’ 
committee had _  ap- 
proved a_ policy to 
change the name of 
the society to the So- 
ciety of Automotive 
and Aeronautical En- 
gineers, retaining the 
same initial letters. 

The very first ses- 
sion of the meeting, 
a forum on the main- 
tenance problems re- 
sulting from the use 
of low octane fuels, 
brought the industry 
face to face with a 
serious wartime sit- 
uation. Dr. Graham 
Edgar, Ethyl Gaso- 
line Corp., summa- 
rized the situation 
with a statement that 
the octane rating of 
fuels doubtless would 
be reduced but might 
be stabilized at a 
level of 70 to 72 oc- 
tane. Heavy duty 
equipment operators 


made a plea for 75 octane gasoline in the interest of 
getting the most out of existing vehicles, particularly 
for buses and heavy duty trucks. Errol Gay, of Ethyl, 
pointed out that low-octane fuel might defeat the 
purposes of the war program, so far as bus opera- 
tions are concerned, since it would result in decreased 
payload and would promote a less efficient use of tires. 
Under present conditions there is a shortage of buses 
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New Officers of the 
&. A. E. for "42 


A’ THE Annual Meeting in Detroit the fol- 
lowing were elected officers of the S.A.E. 
for the coming year: 


Presidents: 


Arthur W. S. Herrington, President, Marmon- 
Herrington, Inc. 


Vice-Presidents: 

Production, Joseph Geschelin, Detroit Tech- 
nical Editor, AUTOMOTIVE and AVIATION IN- 
NUSTRIES. 

Aircraft, Peter Altman, Director Manufactur- 
ing Research, Vultee Aircraft, Inc. 

Aircraft-Engine, C. F. Bachle, Vice-President 
in Charge of Research, Continental Aviation 
& Engineering Corp. 

Diesel-Engine, H. L. Knudsen, Chief Engineer. 
Cummins Engine Co. 

Fuels and Lubricants, C. M. Larson, Chief 
Consulting Engineer, Sinclair Refining Co. 
Passenger-Car, Ernest E. Wilson, Director, 

General Motors Proving Ground. 

Passenger Car Body, E. L. Allen, Jr., Sales 
Engineer, Reid Products Division, Standard 
Products Co. 

Tractor and Industrial, L. S. Pfost, Chief En- 
gineer, Tractor Division, Massey-Harris Co. 

Transportation and Maintenance, J. Y. Ray, 
Supervisor, Automotive Equipment, Vir- 
ginia Electric & Power Co. 

Truck and Bus, F. B. Lautzenhiser, Chief 
Transportation Engineer, International Har- 
vester Co. 


Council Members: 
(Two-year terms): William S. James, Chief 
Engineer, of Studebaker Corp.; T. P. Wright, 
Assistant Chief, Aircraft Section, OPM, 
and J. V. Savage, Superintendent, Portland 
(Ore.) Municipal Shops. 








and this in turn must be further aggravated by any 
loss in operating efficiency. One of the major bus pro- 
ducers indicated that if low octane fuel is used in 
modern bus operations it may easily result in a drop 
cf fuel economy of the order of 10 per cent. 

Dr. Edgar, among others, drew attention to the 
possibility of overcoming the losses in engine output 
by improving the efficiency of the other elements of 


the vehicle, particu- 
larly by way of in- 
creasing the efficiency 
of transimssions and 
axles. He hinted at 
the possibility of 
achieving this result 
with correct lubri- 
cants. Too, he felt 
that something might 
be done to improve 
the fuel distribution 
system of existing 
engines. 

The junior-student 
meeting as usual 
drew a large atten- 
dance, featured two 
really pertinent talks. 
Roland Chilton, 
Wright Aeronautical 
Corp., presented a 
stirring eve - witness 


- account of the effect 


of bombing on Eng- 
land. Most impres- 
sive was his estimate 
of the high morale of 
English people under 
fire. This session was 
rounded off by T. A. 
Boyd, General Mo- 
tors Research, on the 
subject of the motor 
car of the future. 
Speaking of the car 
of 1972, Mr. Boyd 
presented a vivid pic- 
ture of the develop- 
ment of the automo- 
bile from its earliest 
beginnings, touched 
on the technical de- 
velopments of the 
present day, pro- 
jected his thinking to 
the car of the future. 
Without defining the 


car of 1972, he visualized one that would be better 
and safer to drive, more efficient, less costly, much 
lighter, and possibly with rear engine drive. 

Urging an all-out effort on the part of inventive 
genius of Americans, Col. L. B. Lent, National In- 
ventors Council, asked for a mighty flow of ideas 
which might be converted to a successful war effort. 
At this meeting was distributed Information Bul- 
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letin No. 2, “How Inventors Can Aid National De- 
fense.” This can be obtained from the U. S. Depart- 
ment of Commerce. 

One of the most important sessions from the stand- 
point of the industry was the one featuring papers by 
T. A. Bissell, SAE Journal, on alternate materials; 
and by W. S. James, Studebaker Corp.,,on the prob- 
lems involved in changing from aluminum to cast iron 
pistons. The latter constitutes a valuable contribution 
to the engineering literature owing to the usual 
scholarly analysis characteristic of the author. His 
study gives a complete picture of the problem. 

The report of SAE manager, John A. C. Warner, 
at the business meeting indicated that the society has 
organized completely for full cooperation with branches 
of the armed services and with industry groups such 
as the Automotive Council for War Production, and 
is bending its energies to aid in bringing the war to 
a satisfactory conclusion. 

SAE President Herrington answered the criticism 
of the Truman committee by placing the blame partly 
on official Washington for the lack of information 
about the problems of the automotive industry; partly 
on the industry for not educating the “alphabetical” 
agencies in industry problems. He intimated that 
although the industry has been slow in getting under 
way due to the problems of tooling up for the vast war 
problem, it will roll at a phenomenal pace from now on. 

Refiners will have to produce fuels of lower octane 
number for civilian consumption because of the in- 
creased demand for 100 octane-aviation fuels and 


Passenger 


Designing for Alternate Materials 


EPORTS of the SAE War Engineering Board, 

formerly the SAT Automotive Technical Ad- 
visory Board on Critical Materials, on copper in radia- 
tors, phenolformaldehyde plastics, gasoline, heat-re- 
sisting steels, anti-freeze, aluminum in zinc-alloy die 
castings and aluminum in brake pistons were reviewed 
by Thomas A. Bissell, of the SAE Journal. In present- 
ing the viewpoint of top-ranking engineers of the 
automotive industry on the replacement and conserva- 
tion of critical materials, the report of the Copper 
Subcommittee is of particular interest in that it deals 
with the conservation of copper in automobile radia- 
tors, a problem of long standing. J. M. Crawford, 
chief engineer of the General Motors Chevrolet Divi- 
sion, headed this committee. Some of the highlights 
from its report dealing with the experience of auto- 
mobile and radiator companies are: 

Efforts are being directed to solve the corrosion 
problem with parts of all-steel radiators in contact 
with the coolant by means of protective coatings for 
the steel and inhibitors for the coolant, or a combina- 
tion of the two. As yet there has been no satisfactory 
solution of the technical and processing problems. The 
problem of developing a production radiator to give 
acceptable durability and performance is not a simple 
one, as experience both in this country and abroad 
indicates. 

As one quick alternate solution to the problem, how- 
ever, there is general agreement among engineers in 
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partly because adequate supplies of tetraethyl-lead are 
not available, it was stated by William H. Hubner, of 
the Refinery Technology Division, Ethyl Gasoline Corp. 
Maximum production of 100 octane aviation fuel will 
require not only aviation base fuel but also the essen- 
tial high octane blending agents alkylate, iso-octane 
and iso-pentane, which heretofore have been used in 
motor fuels. 

In conserving tetraethyl-lead, the Ethyl Gasoline 
Corp. has lowered its minimum octane rating for 
ethyl gasoline from 80 to 78 ASTM motor method. 
Indications are that tetraethyl-lead available for reg- 
ular grade gasolines will be sufficient to give them an 
average of about 72 octane number, he pointed out. 
The Army will require a large amount of 80 octane 
fuel using tetraethyl-lead. 

A general meeting of the Independent Research 
Committee on Cutting Fluids held during the course 
of the week developed a new program leading to a 
revision of an early report on cutting fluids recom- 
mendations and machinability ratings. The new re- 
port will include materials now in use under the con- 
servation program and will cover metal cutting opera- 
tions within the range of war production. This re- 
port will be presented publicly at the earliest pos- 
sible moment. 

Brief abstracts of many of the automotive papers 
are printed here. Others, including those dealing with 
aviation subjects, will be published in forthcoming 
issues of AUTOMOTIVE AND AVIATION INDUSTRIES. 


Car Session 


the industry that: If steel of suitable physical prop- 
erties and thickness can be made available in adequate 
quantities, an acceptable radiator can be produced 
using steel in fins (tubular radiators) or spacers (cel- 
lular radiators) and copper (or brass) for tubes or 
water courses, and brass in tanks. Such a radiator 
would result in a net reduction in copper consumption 
per radiator of from 20 to 30 per cent as compared 
with original 1942 designs. Steel of approximately 
0.005 in. thickness would be needed for this purpose 
although, in some cases, it may be possible to use steel 
up to 0.010 in. thickness. . 

The combination radiator would be heavier by 30 to 
50 per cent and it would also be larger, which in some 
cars would mean design and tooling changes to pro- 
vide additional space to install the larger unit. The 
increased weight would reflect larger consumption of 
steel, tin, lead, and zinc. These increases are neces- 
sary to compensate for a reduction of from 17 to 20 
per cent in the efficiency of heat transfer. Other means 
employed are: increased air flow by means of opening 
up radiator grilles, higher capacity fans, fan shrouds, 
and by adding louvers. Several car manufacturers re- 
port that increases up to 20 per cent in frontal cooling 
area will be required. 

Protecting the steel fins or spacers against corro- 
sion from the air and weather presents a problem that, 
to date, has not been solved satisfactorily. Protective 
coatings now under accelerated test include tin, tin- 
lead, zinc, insoluble-phosphate, terne plate, and cor- 
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ronizing. Among the problems to be solved in the use 
of correnized steel are the difficulties of soldering. 
Furthermore, the use of corronized steel for this pur- 
pose would require up to 14 lb. of nickel and '% Ib. 
of additional zine per radiator, and nickel is one of the 
most critical materials. 

Since release of this report, a number of radiator 
and automotive companies have placed over 50 test cars 
and trucks on the road equipped with all-steel or 
combination steel-and-copper radiators. 


Changing to Cast Iron Pistons 


pene experiences of automobile companies 
in changing from aluminum to iron or steel for 
engine pistons are summarized in the paper, ‘Prob- 
lems Involved In Changing From Aluminum To Cast 
Iron Pistons,” which was prepared by William S. 
James, of the Studebaker Corp. Some problems con- 
fronting them were similar, others quite different. But 
in general, such problems as oil consumption, detona- 
tion, engine friction, piston scuffing, piston slap and 
rattle were not particularly serious. The most serious 
problem was the increase in loads on the bearings and 
stresses in the connecting rod and piston pins due to 
the greater weight of the cast iron piston. In the last 
analysis, according to Mr. James, the design of a cast 
iron piston is controlled by the ability of the foundry 
to cast thin sections to close tolerances. 

Of particular interest is the design of one company 


Transportation 


Replacing Tread on Tires 
ROM an economy angle alone tire reconditioning 
has proven worthwhile and is an established prac- 
tice with the Cities Service Co. In his paper, “Re- 
placing Tread on Tires,” M. E. Nuttila, of that com- 
pany, presents some conclusive mileage data to sub- 
stantiate that policy. 

In selecting 10 tires as representative of the over-all 
picture, he included only those that lasted at least 
through the first reconditioning before carcass failure. 
Data on the individual tires are listed below: 

Tire position, regroo¥ing and thickness of tread are 
the three factors believed to have produced the varia- 


- THICKNESS OF SKIRT 
O60 IN DOTTED AREA 


aig «WALL THICKNESS 
TAPERING FROM .060 
TO .050 OR .047—> 





UNIFORM CHANGE IN 
THICKNESS OF SKIRT 
FROM .040 TO .047 


Cast iron piston weighing only 10 per cent 
more than the aluminum piston it replaced. 


which developed a satisfactory cast iron piston (1.23 
lb. for 3%, in. bore) having a weight only 10 per cent 
greater than the aluminum alloy piston it replaced. 
To date its life history is good and in all cases the oil 
mileage averages better than with aluminum alloy, 
the company states. The conclusion is reached that 
in many instances failures of cast iron pistons have 
resulted as much from too much “beefing up” as they 
have from not enough. If concentration of stresses 


can be located and removed, the job is wel! done with- 


out adding in some extra metal. The design of this 
cast iron piston is illustrated here. 


and Maintenance 


on a given truck, but no attempt was made to continue 
it in the same location. Sometimes regrooving was 
done on the original tread and at other times on the 
reconditioned tread, and since available mileage after 
regrooving ranges between 4000 and 8000 miles, the 
comparisons would be affected to that extent. Various 
reconditioning methods also result in differences in 
tread thickness, which may range from 7/16 to %g in., 
and as mileage per 1/32 in. wear is 1500 miles and up, 
tread thickness must be taken into account. The length 
and intensity of service also affected the total mileages. 
It will be noted that two of the tires were in service 
over 4 years. 





tions in the individual mileages. Each tire was kept One large tire company which services about half 


REPLACING TREAD ON TIRES 








Tire Original Miles After Total Miles First Miles Second Miles Third Service Period 
Size Miles Reconditioning Miles Reconditioning Reconditioning Reconditioning Start End 
32x 6 34,204 34,422 68 ,626 34,422 ener: Sia 7/1934 12/1936 
32x 6 38,575 42,136 80,711 25,801 16,335 10/1935 8/1937 
32x 6 27,086 29 ,869 56,955 ee et 2/1937 12/1938 
32x 6 22,370 24,343 46,713 24,343 te ee 9/1936 12/1938 
9.75x20 23 ,028 36,106 59,134 18,417 16,689 *1000 7/1938 12/1941 
10.50x20 26,330 27,570 53,900 ee ere 1/1936 3/1940 
10.50x22 49,802 54,813 104,615 23,109 31,704 sc 8/1936 1/1941 
10.50x22 48,285 40,043 88,328 ee Sa tx 4/1934 7/1937 
10.50x22 40,002 36,091 76 ,093 - | eee os 4/1934 12/1936 
10.50x22 71,332 51,915 123,247 A | Kasei 4/1934 11/1938 
Totals 381,014 377,308 758 , 322 311,580 64,728 1000 
Average 
Mileage 38,101 37,731 75,832 31,159 21,576 


* Still in service. 
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of the taxicabs in New York City estimates 80 per 
cent of the cab tires take the first recap, that the maxi- 
mum recaps per tire are five or six and the average 
about two recaps per tire. Cities Service estimates 
that about 7 out of 10 tires in its fleet are fit for 
reconditioning. 


Building Up Worn Parts 

ETAL coating and hard surfacing are two salvage 

methods unusually beneficial for automotive 
maintenance because both permit the original dimen- 
sions to be restored, but also in many cases provide 
superior wearing qualities in the substitute metal. 
This theme is the basis of the paper, “Building Up 
Worn Parts,” which was presented by W. J. Cumming, 
automotive engineer of the Surface Transportation 
Corp., New York City. 

When applying a metal coating, it is important 
in automotive practice to be positive that sprayed parts 
will not be stressed excessively, and that no fatigue 
cracks exist in the foundation piece before spraying. 
Further, the preparation of the foundation piece should 
assure keying and dovetailing deep enough to with- 
stand the mechanical pressures involved. The anchor- 
age for metal coatings may be prepared by blasting 
with sand or steel grit, or by special knurling or groov- 
ing tools. 

The heat generated by the spraying operations on 
the outside surface of shafts or rods, has a consider- 
able effect on the anchorage between the base and 
the coating materials. When the first layer of sprayed 
metal is applied, it has a much higher temperature 
than the foundation. The second layer, when applied, 
has a higher temperature than the preceding layer, 
until, as each successive layer cools and contracts, the 
entire coating is tightened on the base piece in the 
Same manner as a sleeve is shrunk on a shaft. 

Unless special preparation and spraying technique is 
provided when coatings are applied to inside diam- 
eters, this same action tends to weaken the bond be- 
tween base and sprayed materials: When meta!s are 
sprayed on flat surfaces, special attention must be 
given the preparation of the edges of the base, the 
thickness of each layer applied, and the selection of 
spraying materials with definite ductile tendencies. 
It may, in some cases, be necessary to spray a ductile 
material first, and bond the desired material to it. 

Many worn surfaces can be restored successfully, 
including those of various shafts and pins. Worn 
bearing bores of wheels, transmissions, clutches and 
flywheels may be restored to original sizes. Pistons 
may be resized, and sleeves and bushings built up on 
mandrels of almost any material desired. Badly cor- 
roded water pump housings can be covered over with 
non-corrosion materials, without thought being given 
to the porous condition of the castings. 

For hard surfacing, which is the process of welding 
to a wearing surface more metal capable of resisting 
abrasion, iron alloys, non-ferrous alloys and tungsten 
carbides are the classes of materials commonly used. 
The iron alloys generally are used for building up 
worn surfaces to make a base for a non-ferrous alloy, 
such as cobalt-chromium-tungsten. Alloys of this type 
also have a low coefficient of friction and take a high 
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polish, which results in less heat being developed in 
contacting parts. Since their coefficient of expansion 
is similar to steel, shrinkage cracks are avoided due 
to unequal expansion. Although usually considered as 
cutting metals, they also make excellent wear resisting 
surfaces. 

Some typical parts that have received hard-facing 
in automotive practice, are: Engine valve faces and 
valve seats, compressor valves and seats, clutch release 
vokes, universal joint bearings, transmission shifter 
fingers, clutch release bearing housings, fuel pump 
shafts, water pump shafts, transmission bearing caps, 
valve push rods, clutch plate pressure areas, engine 
rocker arm tips, camshaft cam tips, gear shift lever 
tips, valve tappet faces, and valve ends. In all cases, 
the life ratio has been incredsed, and, in some cases, 
as high as 10 to 1. 


Welding in Maintenance 

ELDING will have an important part in helping 

to solve automotive maintenance problems dur- 
ing the war, for in normal times it has been invaluable 
as a time saver and cost reducer in restoring parts. 
Its importance and many applications were emphasized 
by R. H. Clark, general superintendent of the Trans- 
portation Consolidated Edison Co. of New York. 

In the Edison organization acetylene welding is 
being used successfully to salvage upper and lower 
crankeases, cylinder blocks, cylinder heads, valve 
rocker arms, water jacket covers, upper and lower 
radiator domes, transmission cases and shifter head 
covers. The number of these parts still going into 
the scrap boxes would be astounding if figures were 
available for the country at large. Mufflers and parts 
relative to the entire exhaust system may be success- 
fully renewed. True it is that a great many of the 
parts quite obviously require machine work after the 
welding to present smooth working surfaces and to re- 
store manufacturers tolerances. Going to the rear of 
the chassis, rear axle differential carriers and ring 
gears may be saved. Well worn brake drums can be 
re-used by shrinking a band around them and machin- 
ing a new surface inside. Brake rod clevises and brake 
arms can be built up by filling the holes and redrilling. 
This applies also to brake shoes and their related 
linkage. 

Electric welding is being used to repair cracked 
chassis frames and reinforcing them with a fish plate 
welded into position. A channel may also be welded 
inside the side rails for additional reinforcement. The 
bracket and housing groups may also be revived by 
this process. Such items as spring brackets, steering 
post brackets, fender brackets, fly wheel and clutch 
housings, rear end housings, propeller shaft housings, 
or third members fall into this category. Wheel hubs 
may be built up and remachined to size. Wheels make 
excellent subjeets for electro-welding. Cracks which 
run in radials in the webbing between the steel spokes 
may be eliminated, and on certain types of truck 
wheels, spoke ends worn down by continuous weaving, 
may be rebuilt and machined. Old style 18 deg. pneu- 
matic tired truck wheels of this type may be changed 
over to the modern 28 deg. type with no more difficulty 
(Turn to page 33, please) 
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N EPIC of American commercial development 
under the impetus of national need will be found 
in the amazing engine building establishment 

created by the Wright Aeronautical Corp., at Lock- 
land, Ohio, on the outskirts of Cincinnati. On the site 
of what was a corn field in October, 1940, is a mag- 
nificent plant designed by Albert Kahn and his asso- 
ciates. 

The product of this gargantuan enterprise is the 
famous Cyclone 14, a radial, air-cooled engine develop- 
ing 1700 hp. When the plant reaches its peak of pro- 
duction activity early in the spring of this vear, it will 
be producing Cyclone 14’s for installation in military 
planes, including dive bombers, torpedo bombers, me- 
dium bombers, and attack bombers until production 
can be resumed for transport planes. Among these 
ships is the Curtiss dive bomber which transports a 
larger bomb load at higher speeds and for greater dis- 
tances than any dive bomber developed here or 
abroad. 

Some idea of the magnitude of 
the production problem may be 
gained from the following basic 
statistics : 

1. The engine is composed of 
3500 different pieces, totaling 852 


2. The estimated number of ma- 





to a comprehensive program of sub-contracting to 
apportion the prime contract over a wide area in this 
country among as many qualified manufacturers as 
possible. 

As a matter of fact, apart from the considerations 
of the general economic welfare, events have proved 
that it would be almost impossible to undertake a 
major program of this character without drawing upon 
the facilities of other competent manufacturing or- 
ganizations. Only a cooperative effort can achieve the 
desired result when time is at a premium. 

The plant comprises 12 units, including the huge 
machine shop and assembly plant building. This area 
is unbroken by walls or partitions except by a firewall 
to block off the heat treating department. The second 
unit is the aluminum cylinder head foundry, the larg- 
est foundry of its type in the world, surpassing the 
combined production of the company’s two foundries 
in New Jersey. “ aig 

To the main building is joined a two-story T-shaped 
reinforced concrete office and engineering building, 
and a wing to provide room for soundproof test cells 
(two groups—one for green test and the other for 
final test). There are also a power sub-station, a power 


eadly to 
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individual part numbers. onl | 


chining operations is placed at 80,- 
000. 

5. The quality control program 
anticipates some 50,000 inspection 
operations. 

To handle this volume of machine 
shop activity just on the parts to 
be made in this plant entails the 
installation of more than 2000 ma- 
chine tools of every description, in- 
cluding the most advanced equip- 
ment known to the industry. 

In all of the preliminary plan- 
ning, full consideration was given 
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This is a close-up of one of the 

Kearney & Trecker vertical milling 

machines in the cylinder head machin- 
ing department. 


bho 
bo 





AUTOMOTIVE and AVIATION INDUSTRIES 

















plant, and buildings housing carburetor testing equip- 
ment, water softening plant, oil and chip storage, a 
cooling tower for the refrigerator compressor, oxygen 
and acetylene supplies, etc. 

The machine shop and assembly building is a one- 
story structure of steel-frame construction with moni- 
tor type roof of concrete, tile and glass; reinforced 
concrete floors; and hollow tile exterior 
walls broken by a 7-ft. continuous band of 
steel window sash. Unusually large base- 
ment space is provided in the shape of a 
cross (with center near the center of the building) 
to accommodate corridors and air-conditioned cafete- 
rias and locker rooms, thus leaving the first floor en- 
tirely free for production. 

Column spacing gives clear working space. Light 
weight channel tile is used in roof. Non-glare glass is 
provided in monitors. 

Office and underground areas of the machine shop 
and assembly building are air-conditioned. During 
the summer, temperatures in the remainder of the 
building will be controlled by chilled water at 45 deg. 
Fahr. being circulated by two 6000 GPM pumps 
through 70 coolers distributed throughout the build- 
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By Joseph Geschelin 


Power Bombers 


ing. The chilled water is supplied by five of the larg- 
est refrigerator compressors ever made—1200 ton— 
driven by steam turbines. Temperature will be main- 
tained about 15 deg. below the outside temperature 
during the summer. When heating of the same area 
is required, hot water will be circulated through the 
same piping with supplementary heaters to be used 
at the outside walls. 

Skylight windows’ with 
more than 350,000 sq. ft. of 
glass are set in 28 rows in 
the saw-tooth roof of the main plant. They are kept 
clean by men in window washing cabs which run along 
tracks just under the peak of each saw-tooth run. 

Miniature street-sweepers, powered by gasoline 
motors, keep the floors clean. They push 4-ft. rotary 
brushes up and down the aisles at a speed of 4 miles 
an hour. So large it has to be mounted on a truck 
body is a vacuum cleaner 9 ft. long and 7 ft. tall. It 
will pick up sand, chips, bolts and scrap parts up to 
2 in. in diameter. 

The introductory portion of this article would be 
incomplete if we did not touch upon the comprehensive 
employe training program now in operation, designed 
to provide a reservoir 
of employes which will 
be required by the time 
peak production is 
achieved. Of the per- 
sons to be hired, ap- 
proximately threé- 
fourths will be skilled 
and semi-skilled oper- 
ators. Practically all 
will be trained at. the 
eight training projects 
set up in Ohio by the 
company, including 
four vocational schools 
in the Cincinnati area, 
company _ operated 
schools at Middletown 
and Norwood, and 
night courses at the 
University of Cincin- 
nati. Wright has sup- 
plied the machine tools 
for training in all of 
these schools so that 
learners could be 
trained on the same 
machines as will be 
used in production. 


Looking down on the 
tool block and_ work 
station of a Fay auto- 
matic lathe set up for 
finning cylinder barrels. 
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Materials handling has been developed along eco- 
nomic lines in keeping with the nature of the opera- 
tions. Certain machine lines are inter-connected with 
the familiar Mathews gravity roller conveyors; paint 
Cepartments are served by special mechanized endless 
monorail conveyor systems designed by Jervis B. 
Webb; heavy duty monorail lines are employed for 
transporting materials and component parts; electric 
hoists and cranes for lifting and transporting heavy 
parts. 

In addition, there is a comprehensive system of 
inter-departmental transportation carried out with in- 
dustrial trucks of various types and makes. Among 
these is a battery of 12 Automatic Transportation Co. 
units. These are of 4000-lb. capacity, heavy-duty. low- 
lift, elevating platform trucks for skid transportation. 


Machine Shops 


The mammoth machine shop and assembly building 
has been skillfully designed for straight-line produc- 
tion and so arranged that each component is com- 
pletely finished within the confines of a given depart- 
ment. The only deviations from this procedure are 



















found in connection with special processing such as 
heat treatment, plating, and chemical and paint treat- 
ment which are centralized for convenience. 

One bay starts with a department for cylinder bar- 
rels, followed by cylinder heads, terminates with the 
head and barrel assembly. A separate section houses 
the machine shops for the non-ferrous components— 
the aluminum and magnesium crankcase and super- 
charger sections. 

As the finished parts from all of the various depart- 
ments feed down the lines to the rear of the building, 
they flow into the final inspection department, a long 
narrow bay running clear across the building and con- 
stituting a physical barrier between the machine shops 
and the assembly department. 

Raw materials move out to the rough stores at the 
head of the machine shop, while finished parts from 
the vendors move down to the finished stores depart- 
ment. This is supplemented by the flow of inspected 
parts from the machine shops which also move into the 
finished stores from final inspection. 

The finished stores department is another long and 
narrow bay adjacent to and paralleling the final in- 
spection bay. 

In analyzing the develop- 
ment of this marvelous man- 
ufacturing establishment, one 
point stands eut in bold re- 
lief—namely, that here we 
have an outstanding example 
of airplane engine production 
placed on a mass-production 
basis, a plant layout and 






















(Above) One of a number of benches 
equipped for burring, filing, and other hand 
tool finishing operations. I[t is of interest to 
find that these benches are fitted with the 
well-known Walker-Turner hand and bench 
type tools. 


(Right) Close-up of the work-station of a 

Cincinnati Duplex hydromatic milling ma- 

chine, set up for finishing operations on the 
cylinder barrel and head assembly. 


equipment comparable to pas- 
senger car practice so far as 
plant management is con- 
cerned. Naturally the resem- 
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blance ceases when we examine the details of the 
process, the special techniques, the nature of the fin- 
ish, the character of dimensional tolerances, and the 
host of other considerations that set it apart from any 
familiar production set up. 

In the synchronized maze of more than 2000 ma- 
chine tools, we find familiar items of equipment—a 
huge battery of towering Bullard Mult-Au-Matics of 
six- and eight-spindle types; a large battery of Foster 
platen-type lathes; a battery of heavy-duty Potter 
& Johnston turret lathes; Fay automatics; massive 
Natco multiple-spindle drills; Barnes Drill Co. drills 
and honing machines; a profusion of Norton and 
Landis and Cincinnati grinders; Cincinnati duplex 
and plain milling machines; K & T Milwaukee heavy- 
duty vertical and horizontal milling machines; a large 
automatic department comprising a battery of Green- 
lee automatics, the huge Conomatics for large parts, 
New Britain-Gridley automatics; multiple-station 
Baker drills of heavy duty type; single- and two- 
spindle Allen sensitive drills, etc. 

As is customary in aircraft practice, one of the 
major activities is that of burring and filing and 
grinding to eliminate sharp corners and other imper- 
fections that may serve as foci for incipient fatigue 
failure. Most of these fussy operations are handled 
on several long bench lines fully equipped with a mul- 
tiplicity of the familiar Walker-Turner flexible shaft 
and pedestal type finishing tools. 


In the gear department we find Fellows gear shapers, 


Fellows gear lappers, Gleason generators, Barber- 
Colman hobbing machines, Ex-Cell-O and J & L pre- 
cision thread grinders, Pratt & Whitney and Detroit 
Gear and precision gear grinders, Landis hydraulic 
cam grinders for the cams, Van Norman double-head 
millers for the cams, Heald internal grinders, Heald 
precision boring machines; micromatic hydrohoners. 

Another ma- 
jor activity is 
that of metal 
cleaning— 
washing, de- 
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greasing etc.—to keep parts clean while in process and 
to provide a chemically clean surface as a base for 
heat treating, plating, painting and chemical treat- 
ments. For this purpose, the plant has been equipped 
with a host of washing machines of various kinds, 
including Niagara washers and the familiar Detrex 
degreasers. 

Easily one of the most spectacular pieces of equip- 
ment in the machine shop is the fully automatic proc- 
ess machine developed by Greenlee for the machining 
of cylinder heads. With 14 heads per engine there is 
2n opportunity to match the automaticity and pro- 
ductivity of the best examples to be found in passenger 
car practice. This is a special transfer machine for 
drilling, countersinking, reaming, and tapping. It is 
made up of two sections, extending about 80 ft. in 
length in a line-up of coordinated unit-type heads. It 
is estimated that this machine replaces about 40 ma- 
chine tools of conventional type. The first unit of this 
Greenlee machine has 16 stations, taking some 25 
different operations. The second unit has 57 stations, 
performs 46 operations. 

While we are on the subject of machining opera- 
tions, it is of interest to note that the tool engineer- 
ing department has spared no effort to expedite the 
metal cutting process by utilizing the various types of 
tool steels best suited to an individual operation. 
Cemented-carbide tools have been widely applied and 
ave used on most non-ferrous jobs. Steel cutting 
zrades have not yet been widely employed, but steel 
cutting applications are being studied and will be 
adopted as the other problems incident to the opera- 
tion have been cleaned up. 

The most important step in organizing this proce- 
dure is the establishment of a special tool department 
for cemented-carbide tooling, equipped with a new 
Carboloy brazing unit. The practice established here 
is to buy tool shanks according to specifications and 
to buy the rectangular cemented-carbide tips from 
various suppliers. The brazing and grinding to the 
proper tool form will be done in this department. 

In the interest of elimination of waste and material 
conservation, automatic chip handling is employed 
through the plant. Chips are raked out of the ma- 
chines into a chip bin in the usual manner. However, 
the bins are handled with lift trucks which haul them 
to big hoppers mounted on trailer trucks lined up 
outside the building. Five to eight of the trucks make 
up a train, which is hauled by tractor to the chip 
house. 

Here the chips are crushed to uniform size, then are 
dumped into oil separators for centrifuging the oil, 
the cutting fluid being rejected into drains. The dry 
chips are dumped into bins over a railroad siding 
ready for hauling to the mills for re-melting. 

Quality control, needless to say, is a major activity 
in this plant. Apart from the crew in the receiving 
and final inspection departments, there is a large force 


Metal cleaning is a vital matter in an aircraft engine plant. 
Here ‘s one of the smaller Detrex solvent cleaning ma- 
chines in the gear department. 
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of floor inspectors assigned to each machine shop de- 
partment. These are roving inspectors whose main 
job is to make sure that the machine set-up and tool 
condition are consistent with the turning out of per- 
fect work. Each machine set-up is checked by the in- 
spector by gaging the first piece off the machine—for 
each shift and for every change of tools. 

Supplementing this function is the final inspection 
which checks every component part 100 per cent. 
Needless to say, the now indispensable Magnaflux in- 
spection method is employed for 100 per cent examina- 
tion of all ferrous parts. 


Gear Practice 

Wright has been a pioneer in airplane engine gear 
design and manufacture, and over a period of years 
has developed a procedure for modifying the form of 
gear teeth suitable for carrying the tremendous load- 
ing with comparatively small and slender gears. The 
details of gear design are handled in the production 
gear research department in cooperation with the engi- 
neering department. Each gear is analyzed with re- 
spect to its function and the production procedure 
worked out to suit the individual requirements. 

For the Cyclone 14, the gear department produces 34 
different spur gears, 6 bevels, and four different 
helical gears. In addition, there are many splines 
both of internal and external types of involute form 
with a pressure angle of 30 deg. The largest gear 
is the driving gear. It has 153 teeth and is 16 in. in 
diameter. By contrast, the smallest gear is found in 
the fuel pump. Its overall diameter is but four-tenths 
of an inch. 

Generally speaking, gear finishing is achieved by 
precision grinding followed by lapping. About 90 per 
cent of all spur gears are finished in this manner, the 
only exceptions being those gears which do not lend 
themselves to grinding due to blank form interfer- 
ences. Finish is extremely fussy as they will not tol- 
erate tool or cutter marks on the finished gears. All 
gears are subjected to a Magnaflux inspection. 

In general, the single spindle Gould & Eberhard 
xcar hobbers are used for cutting the heavier spur 
gears and all of the helical gears. The familiar Glea- 
son bevel gear generators are employed for the cutting 
of bevel gears. Barber-Colman hobbers of the latest 
type are used for hobbing the small spur gears and the 
external splines. Fellows gear shapers are used for 
cutting small splines, all internal splines, all internal 
gears, and for the large external splines. In addition, 
Fellows gear lappers are employed for the lapping of 
al] internal and external spur gears. 

Pratt & Whitney and Detroit Gear precision 
grinders are used for grinding spur gears. It is im- 
nortant to note in this connection that a special grind- 
ing oil is used as the cutting fluid on all gear grinding 


Easily the most spectacular single piece of equipment in 

this plant is the Greenlee automatic transfer machine for 

drilling. countersinking, reaming, and tapping cylinder 

heads. It extends about 80 feet in length; has 16 stations 
in the first unit, 57 stations in the second unit. 


26 


operations. Long experience has proved that this ma- 
terial aids in keeping the wheel free and clean, mak- 
ing it possible to take clean sharp cuts which produce 
fine hair-like chips quite similar to the chips produced 
in a lathe. This free cutting action, combined with 
good cooling is said to result in a fine surface finish 
free from tool marks and microscopic checks. In fact 
the final lapping operation is introduced solely for 
the purpose of removing the fine “fuzz” which may be 
left after grinding. 

Jones & Lamson and Ex-Cell-O precision thread 
grinders are used for all threaded sections. In addi- 
tion, they have an outstanding new Ex-Cell-O internal 
thread grinder which is used for grinding the thread 
on all nuts for the crankshaft and propeller shaft 
fastenings. These nuts are extremely hard, around 
C-40 Rockwell, and are harder than the shafts so as 
to prevent freezing after a period of service, thus 
facilitating their removal and replacement. Under 
these circumstances, thread grinding is the only satis- 
factory procedure for finishing the nuts. 


Routing High Spots 

It may be of interest to examine a few of the high 
spots of the routings. Consider the cylinder head. 
With 14 heads per engine, it has been feasible and 
economic to make the machine line of high produc- 
tion type with equipment suitable for mass produc- 
tion methods. As in the case of other departments, one 
of the initial operations takes place on a 6-spindle 
Bullard Mult-Au-Matic. Certain preparatory opera- 
tions are handled 
on Cincinnati 
milling machines. 

The most con- 
spicuous piece of 
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(Above) Much of the materials 
handling in the plant particu- 
larly for inter-departmental com- 
munication is handled with in- 
dustrial trucks of various types 
and makes. Here is one of -a 
fleet of “Automatic”  low-lift 
platform trucks transporting a 
load of cylinder head castings. 











(Right) A view in the aluminum 
foundry, showing the battery of 
six melting furnaces. 


February 1, 1942 


equipment on the line is the Greenlee transfer ma- 
chine, spanning some 80 ft. of the length of the 
line as has been mentioned earlier. The machine is 
so intricate that we shall have to be content with 
but a sketchy comment on some of its major fea- 
tures. In the first place, the main unit of the ma- 
chine has 57 stations, consisting of 33 working sta- 
tions, 22 idle stations and two inspection stations. 
The tooling comprises 20 drills, 8 boring tools, 21 
chamfering tools, 4 facing tools, 26 reamers, 15 
taps; a total of 94 different operations. Cutting 
fluid is contained in a tank of 1650 gals. capacity 
and is pumped and circulated at the rate of 550 
gals. per min. 





The electrical system of the machine is exceedingly 
complex, containing 6% miles of wiring, 27 electric 
motors, 162 contactors, timers, relays, etc. The control 
system has 99 indicating lights, 16 push buttons, one 
selector switch, two drum controllers. The function of 
the electrical controls may be high-spotted as follows: 


Sequence starter for motor starts one after the other in 
intervals. 


2? second 


Push button to start and stop hydraulic system motor 

Push button to start and stop coolant pump. 

Light to indicate completion of circuit. 

Light for each unit indicates failure to complete full travel ot 
unit in either direction. 

Light for each fixture indicates failure to fully clamp or unclamp 


LEFT HAND 
(4 Position Drum Control) 
Ist pos.—Automatic operation of machine 


2nd pos.—Hand control clamp and unclamp only thru push 
buttons. 


3rd pos.—Hand control of transfer bar thru push buttons 
4th pos.—Hand control of all units thru one push button and one 


Close-up of the work station of a Jones & Lamson precision 
thread grinder finishing the large diameter thread on a 
evlinder barrel, 








(Above) Close-up of one of a battery of 

heavy duty Baker drills fitted with multiple 

spindle heads for drilling cylinder barrel 
flanges after assembly with the head. 


(Right) Initial milling operations on the big 
cam rings are handled on a battery of the 
new Van Norman contour-millers. The huge 
master cam that guides the two milling heads 
may be seen in the center foreground. 
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This is a view of the cylinder 
barrel and head assembly, lo- 
cated at the end of the first ma- 
chine line. Two of the assembly 
stations may be seen at the right. 
The heads are prepared for this 
operation by heating in the Mahr 
furnace at the left. 


selector switch on each unit 
through its individual push 
buttons. 


RIGHT HAND 

_(@ Position Drum Control) 
Ist pos.—Connects controls for 

all units working on front 

eylinder heads. 

2nd pos.—Connects controls for 
all units working on rear 
evlinder heads. 

Moving down the rout- 
ing we find Natco multiple- 
spindle drills, and Barnes 
drills of one- and two- 
spindle types for the vari- 
ous functions that are out- 

lined. An interesting feature is the use of 
Hall planetary machines for boring the 
pilot. diameter and for milling the thread. 

The: supercharger housing is another 
major element requiring a great multiplic- 
ity of operations. Among other things, 
this department features a number of 
Foster platen type lathes, primarily for 
rough and finish facing bosses and pads. 
Greenlee has contributed another huge ma- 


chine for facing and boring the 14 intake 
ports, seven mounting pads, as well as the 
boring of three holes in the oil sump pad. 
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The machine has six individual heads arranged 
radially about the central fixture. It is said to take 
the place of at least eight conventional machines, re- 
quires only one operator. The important point is that 
this high production automatic machine shortens the 
time of machining the huge magnesium casting to 
one-ninth of the former time. The same machine is 
used for finishing cuts and for drilling and reaming 
the ports and mounting pads. 

Too, there is a battery of the well-known heavy duty 
Baker drill presses of multiple spindle type for the 
operations noted on the routing, including one set-up 
for core-drilling 13 long holes and drilling 25 short 
holes in the same setting. Gorton profiling machines, 
Milwaukee mills, Allen sensitive drills, radial drills, 
Niagara washing machines, and numerous other items 
ot equipment also are found in this department. 

The cam rings are produced by the most advanced 
methods known to the art. Initial machining opera- 
tions take place on Bullard 6- and 8-spindle Mult-Au- 
Matics. It will be evident that Heald internal grinder 
eperations are found in profusion due to the exacting 
character of the work. Cam profile is both rough- and 
finish-milled on the new Van Norman contour milling 
machines; then finish-ground and polished on the new 
hydraulic Landis radial cam grinding machines. The 
internal gear is cut on a Fellows gear shaper and later 
lapped on a Fellows lapping machine. Following grind- 
ing, the bore is finished by honing on a familiar 
Barnes honing machine fitted with a micromatic hon- 
ing tool. 

The yersatile Udylite plating equipment is used for 
many special plating operations on a large number of 
rarts. A typical application of the process is found 
in the fabrication of cam rings where the Udylite 
machine is used for copper plating before heat treat- 

ment, and a cad- 
mium flash plat- 
ing after heat 
treatment. 

In a_ similar 
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fashion, Udylite equipment is used for copper plating 
and for applying a cadmium flash on the stationary 
reduction gear. In this case, Udylite equipment also 
is used for stripping the copper plate and for applying 
a special copper plating on the finished part. Running 
through the operations in the gear department, we 
find that the foregoing is typical of the use of Udylite 
equipment there. 

The well known Arter rotary surface grinder is used 
for a large variety of operations. For example, it is 
employed for about 11 different operations on the cam 
intake and exhaust front and rear. Among these opera- 
tions are: Grinding the web face, grinding side faces, 
grinding end face of the hub, and finish grinding these 
sections. Another example of the application of this 
machine is found in the case of the stationary reduc- 
tion gear, where the Arter surface grinder is used 
for grinding the faces and finish grinding the outside 
flange face. 

The cylinder barrel is prepared for the finishing 
operations in two settings on Bullard 6-spindle Mult- 
Au-Maties, followed by two other Bullard operations 
Jater in the process. Turning and finning are done 
on a battery of Fay automatic lathes, supplemented 
by a Sundstrand automatic Stub lathe. The thread 
for assembly to the head is cut on a Lees-Bradner 
thread miller, then finish-ground on Jones & Lamson 
or Ex-Cell-O precision thread grinders. It may be 
noted that the bore is ground on Bryant or Heald 
Internal grinders later honed on a Barnes honing ma- 
chine fitted with a Micromatic honing tool. The bar- 
rels are nitrided for 35 hr. at a temperature of 1000 
deg. Fahr. 

The machined heads and barrels then are joined in 
the machining and studding department. As the first 
operation, the heads are heated in a Mahr furnace to 
600 deg. Fahr., then screwed on to the barrel. The 
various inserts are pressed in at this station, being 
prepared for the shrink fit by chilling in dry ice. 
From this point the assembly proceeds to a series of 
final machining steps as outlined. Here may be noted 
the 5-station Baker drilling machines for drilling, 
reaming, and countersinking 20 flange holes in one 
setting; the special 25-station Greenlee for spot-facing 
bushings; the Cincinnati Duplex milling machine for 
milling four flats on the flange. Following the major 
machining operations, the bore again is ground in a 
Bryant internal grinder, then finish-honed on a Barnes 
honing machine fitted with a Micromatic hone. Magna- 
flux inspection is employed in checking the surface 
condition of the cylinder barrel during its initial ma- 
chining and again after the assembly has been com- 
pleted. 

Unique feature of the equipment in the assembly 
department is a new six-station metallizing machine 
developed by the Metallizing Engineering Co. This is 
fitted with newly developed “controlled power units” 

(Turn to page 74, please) 


Close-up of a Barnes Drill Co., Hydrohoner fitted with 
hydraulically operated Micromatic tools for finish honing 
cylinder barrels after assembly with the cylinder head. 
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Will Tomorrow’s : Warplanes 


(Left) Designed to obtain 
the best vision character- 
istics, this pursuit ship, 
which is called the “‘snipe,”’ 












has its single engine com- This design known as the 
pletely submerged in the “shrike,” permits fire power in 
fuselage behind the pilot. all direction with heavy concen- 
The engine drives counter- tration of machine gun fire di- 
rotating twin propellers. rectly fore-and-aft. 





t S. Army Ai: 


Corps Photos 





(Above) The “canard” has its 

tail first and the propeller at 

the extreme rear to reduce 
turbulence over the plane. 


(Left) This 4-engine bomber has its 
motors arranged for procuring the 
most advantage in defense fire power. 
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eek Like These? 


OCKED away in the laboratories of all leading 

nations, scrutinizing the production procession, 

their own and their neighbors’, are group of 
scientists, who look upon the most successful of current 
aircraft as already obsolescent. Their job is to con- 
ceive and create from the apex of present design 
achievement, the warplanes which are to fly higher, 
faster, farther and more effectively, one, two or five 
vears hence. Some of the radical flying shapes are 
studies of trends which will never appear in flight or 
he developed beyond the drawing board stage. The in- 
formation gained from this exploration may be in- 
valuable. In some few cases a radical design is adopted 
and may seem quite commonplace by the time it is 


(Above) The two sub- 
merged engines of this 
craft are contained in 
the fuselage, collectively 
driving two pusher pro- 

pellers. 


ready to be manufactured in production quantities. 

These photgraphs present a few of the trends being 
explored by American design. European trends paral- 
lel these in many instances, the design of each nation 
differing in technical details, which together with the 
technical means by which they are achieved, form 
the secrets guarded religiously by each nation in the 
world competitive race for super excellence in aircraft. 
For the U. S. Army Air Forces, a group of Air Corps 
officers and civilian engineers located at the Air Corps’ 
Materiel Division, Wright Field, Dayton, Ohio, are 
doing this exploratory work. More specifically they 
are known as the Design Development Unit of the 

(Turn to page 80, please) 











(Above) A _ single-engine 
plane with the’ engine 


merged, this “bat” has the ad- 
vantage of an enlarged center 
section wing with a relatively 
4 thin percentage characteristic. 


(Left) Turbulent flow also is reduced 
for the “windmill” by locating the 
propeller at the rear. 
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What 
the Automobile Dealers 


Are Doing About It 


\UGHT in an economic pincers by reason of the 
C fact that the sale of their product is limited by 

rationing and the pricé they receive for it is 
subject to a Government-imposed ceiling, automobile 
dealers of the nation are seeking to alleviate their 
plight by pushing for adoption of a four-point legis- 
lative program in Congress. Although not a complete 
xanacea for their problems, this remedial legislation 
would help ease the financial burden of the nation’s 
44,000 passenger car and truck dealers. 

The program, which received whole-hearted sup- 
support from over 3000 dealers at the annual conven- 
tion of the National Automobile Dealers Association 
at Chicago last month, would apply not only to motor 
vehicles but to any other retail goods that may be 
subject to ration. Offered as amendments to the Vin- 
son Act, whose legal status relative to the “freezing” 
and rationing of retail stocks has been questioned, 
the proposals would: 

(1) Authorize the President to fix inventories of 
any article which he deems strategic and necessary 
for the war effort, and give him the right to direct 
the distribution of such “frozen” articles to the Gov- 
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By 
E. L. 
Warner, 


oD re 


Price Administrator Leon Henderson (right-center), at a 
round-table discussion with the Senate Small Business 
Committee and representatives of the National Automobile 
Dealers Association last month in Washington, assured the 
automobile dealers they would be granted aid in meeting 
losses incurred through Government orders freezing stocks 
of cars on salesroom floors. 


ernment and to such other classes of purchasers 
deemed proper. Provide adequate penalties for any 
violators. 

(2) Authorize the President to fix the price of 
“frozen” articles at fair retail levels set up by Con- 
Press. 

(3) Provide that Government agencies shall pur- 
chase ‘‘frozen” articles at a fair price between the 
merchants’ cost and a fair retail price. 

(4) Provide that merchants with leases or rental 
agreements who sell goods under ration shall be re- 
leased from the terms of the agreement and from 
damage suits arising therefrom. 

The proposed legislation as drawn up by Charles 
W. Bishop, general counsel for the NADA, was formu- 
lated on a general basis rather than specifically for 
automobile merchants so the dealers could not be ac- 
cused of asking for a Government subsidy. These 
amendments would put teeth in the Vinson Act, which 

(Turn to page 84, please) 
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First SAE Wartime Meeting 


(Continued from page 21) 


han is encountered in making the repair just men- 
ioned. Many of these old wheels may have to be con- 
verted in the very near future, to offset our inability 
‘o purchase 18 deg. rims. 


Washington Regulates 
Maintenance and Repair 


| eae operators as well as individual car and truck 
owners are faced with the situation, where with 
the exception of A-3 for medium and heavy truck, bus 
and trailer parts, no preference rating higher than 
A-10 is available for maintenance and repair of motor 
vehicles, it is pointed out by H. Herbert Hughes, 
metals expert of the Automobile Manufacturers Asso- 
ciation, in a review of Government regulations affect- 
ing them. Even with A-3 or A-10 preference ratings, 
production of many replacement parts will become 
difficult due to the diversion of critical materials to 
military channels. This situation also seriously af- 
fects the availability of shop equipment for repair 
and maintenance use. 

As to tires, the Office of Production Management is 


permitting the manufacture of casings or tubes having 
a diameter of 7 in. or more to take care of trucks and 
buses. Neither is camelback likely to be available in 
quantities to maintain customary mileage of all cars 
and trucks. 

Copper is considered by many familiar with the ma- 
terials situation as the controlling metal in the arma- 
ment program. Already eliminated for some automo- 
tive uses, OPM has agreed to permit completion of 
passenger car and light truck quotas with no change 
in radiator design. How long copper will be available 
for replacement parts is uncertain. Only secondary 
aluminum is being released for replacement pistons 
provided old pistons are returned through regular 
scrap channels. With the exception of molybdenum, 
the demand for the alloying metals in steels is exceed- 
ing the supply. 

Anti-freeze supplies are expected to become far 
tighter. Methyl alcohol and glycerine are specifically 
hanned for anti-freeze use. Isopropyl alcohol for anti- 
freeze carries only a B-7 rating. Other anti-freeze 
agents are among those chemicals most in demand for 
military purposes. 


Performance Session 


Optical Oscillograph for 
Engine Investigations 


N A paper presented by Kalman J. DeJuhasz of 

Pennsylvania State College, the author gives a 
description of a new-type optical oscillograph devel- 
oped at that institution for the study of many phe- 
nomena previously studied with electrical oscillographs. 
Since the optical oscillograph is sturdier than elec- 
trical units, it is quite adaptable to engine research. 
Furthermore, it is possible to get with this new ap- 
paratus a more consistent diagram which is more 
amenable to quantitative comparison. 

The author points out that all optical oscillographs 
previously built incorporate a beam of light projected 
along neither axis of mirror rotation. In the new- 
type oscillograph, the beam of light is projected along 
one of the axes of rotation. In this manner distor- 
tion is eliminated and the mirror swing is not so 
severely limited. Consequently, the recording screen 
may be moved nearer to the mirror. An illustration 
ef the DeJuhasz optical oscillograph with the newest 
features is shown in these columns. 

Although the apparatus is less bulky than some 
other types of optical indicators yielding comparable 
size diagrams, and although care has been taken in 
the design to facilitate its attachment in restricted 
spaces, it is not comparable in this respect with an 
electrical indicator pick-up nor can the recording part 
be separated from the primary measuring element as 
is the case with electrical indicators. 

The natural frequency of the mirror element of the 
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DeJuhasz optical oscillograph 
B—pinhole 


F—condenser 


M—wmirror 
N—knife edge 
G. H—bevel gears D—centering screws 


K-—finger knob for raising and 
lowering rotor assembly 


L—light source 
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instrument is of the order of 3000 to 4000 oscillations 
per sec.; and, therefore, it is capable of following 
rapid changes occurring in engineering practice. Yet 
in this respect its range is far below that of electrical 
oscillographs. 


Ignition Accelerators for Diesel Fuels 


_ EFFECTIVENESS of certain Diesel-fuel ignition 
accelerators was discussed by J. S. Bogen of the 
Universal Oil Products Co. The author stated that 
the increase in the use of modern high-speed diesel 
engines in commercial vehicles and military equip- 
ment has created a demand for a volatile high-cetane 
fuel. The addition of ignition accelerators is one meth- 
od of producing this type of fuel. 

As an accelerator, amyl nitrate is the obvious choice, 
since it is the only one which has undergone any com- 
mercial development. Ethyl nitrate, isoamy] nitrate, 
and acetone peroxide are others worthy of considera- 
tion. Although accelerators are comparatively inex- 
pensive, a slight increase in the cost of materials alone 


would make their use economically infeasible. Their 
addition often reduces the flash point below the legal 
limits, lowers the economy slightly, and frequently 
produces serious corrosive effects. 


Maintenance and Operation of 
Diesel-Powered Trucks 


L. S. SNEAD, JR., of Consolidated Freightways, 
oD. Inc., read a paper on the maintenance and 
operation of Diesel-powered trucks used in intercity 
service. He stressed the importance of training drivers 
to run engines at the prescribed speed, to watch all in- 
struments closely, and to report any inconsistencies in 
operation. The author felt that maintenance could not 
be over-emphasized—that it is better to look for a 
stretched connecting rod before one breaks through 
the crankcase. Outlining the difficulties encountered 
in cold-weather operation, Mr. Snead told of measures 
taken to keep fuel oil from freezing and of driving 
techniques used by the drivers to maintain correct 
engine speeds and the predetermined temperatures, 


Diesel Fuel Injection 


Ex-Cell-O’s New Fuel Injection Nozzle 


A= fuel injection nozzle of the outwardly open- 
ing type has been developed by the Ex-Cell-O 
Corp. for use with high speed Diesel and gasoline in- 
jection engines. Details of the design are explained 
in the paper prepared by C. R. Alden and R. K. Weldy, 
ot that company. 

Fuel flows from the injection line through a single 
central hole in the holder to the chamber surrounding 
the outside of the filter, then through the filter and 
tip assembly into the combustion chamber. In the 
accompanying cross-section view of the nozzle as- 
sembly, is shown how the filter seal ring pilots the tip 
assembly to a central position in the holder body, the 
main structural part of the nozzle, which is made in 
straight and angle connection types and to various 
iengths and diameters required for mounting in differ- 
ent engines. 

The tip assembly, a cross-section view of which is 
shown here, contains all the working parts of the 
nozzle and is protected from dirt and other foreign 
matter by a sintered bronze filter which is permanently 
sealed to the tip body. All parts are pressed in from 
the filter end of the tip, the first part being the orifice 
plate. The orifice plate, seat and sleeve are the sta- 
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Outwardly opening type of fuel injection 
nozzle developed by Ex-Cell-O. 
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tionary parts which are designed to work in conjunc- 
tion with the moving parts—the pintle, spring and 
spring hanger. 

As the fuel pump injects and fuel passes through 
the filter, pressure is exerted against the pintle, which 
is in the closed position, on its seat. When the pres- 
sure delivered by the fuel pump reaches the opening 
pressure of the tip assembly, as determined by the 
preload on the valve spring the pintle moves off its 
seat and outwardly, guided by the spring hanger, the 
guide portion of the orifice plate member, and the 
cylindrical land on the orifice end of the pintle. Im- 
mediately upon the unseating of the pintle, the injec- 
tion pressure becomes effective on the major pintle 
diameter at the end of the pintle, which is larger than 
the diameter at the seat. It is this diameter differen- 
tial which causes the nozzle to have the “popping” or 
“chattering” action essential to efficient fuel atomiza- 
tion. After the pintle has moved out an amount equal 
to the length of the full diameter cylindrical land, the 
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flow angle on the pintle comes into effect, forming a 
discharge orifice in conjunction with the fixed orifice 
diameter of the orifice plate member. Upon the forma- 
tion of this discharge orifice, fuel is sprayed into the 
combustion chamber in a pattern determined by the 
flow angle on the pintle. 

Outward movement of the pintle is directly propor- 
tional to engine operating conditions. Maximum 
yintle lift is required for maximum speed and load 
operation of the engine, but at idle and part load en- 
gine operation, the pintle lifts only the amount neces- 


sary to provide the orifice area needed to inject the 
quantity of fuel required for such operation. 

The operation of this outwardly opening type nozzle 
presents many interesting contrasts, both mechanical 
and hydraulic, to that of the inwardly opening type 
nozzle. A wide range of spray angles, delivery quan- 
tities, valve opening pressures, differentials, atomiza- 
tion and penetration can be obtained with its design 
variables. This design also permits nozzles to be made 
in smaller sizes than other types, an important factor 
when considered in connection with aircraft engines. 


Fuels and Lubricants 


Oil Corrosion Tester 


i Be THE development of automotive and aircraft en- 
gines much effort has been put on the establishing 
of simplified bench tests to minimize the full-scale 
engine testing that is so time-consuming and expen- 
sive. The improvement of oils having suitable char- 
acteristics for a given type of operation can be 
hastened by the use of short time bench tests directed 
to the examination of certain specific properties. 
E. A. Ryder of the Pratt & Whitney Aircraft Division 
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Fig. I1—Corrosion time curves showing com- 
parison of baffle materials at 350 deg. Fahr. 


of the United Aircraft Corp., and Neil MacCaull and 
A. C. Scholp of the Texas Co., discussed this matter 
in a paper describing a simplified apparatus for test- 
ing corrodability of bearings and corrosiveness of 
lubricants. 

After some development by the Texas Co., the Pratt 
& Whitney Aircraft Corp. built a machine incorporat- 
ing some additions to suit its requirements. The Texas 
Co.’s present version, developed by Neil MacCoull, in- 
cludes all essential features. 

A sectional drawing of this test apparatus is shown 
in Fig. 1. It will be seen that a split bakelite 
bushing (F) holds the bearing (E) in the stainless 
steel spinner (A). These bushings are provided with 
internal flanges which center the bearing on the spindle 
and prevent contact with it. The flanges are serrated 
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so as not to impede the oil circulation. It has been 
found that preventing actual contact between the bear- 
ing and the spindle has been an important feature in 
ohtaining reproducible data. When this feature was 
not used, wear of the bearing was added to the corro- 
sion loss. Furthermore, the bearing wear varied with 
slight differences in alignment. 

In setting up for a test, 125 cc. of the oil to be tested 
are placed in each beaker. To facilitate heat transfer, 
the space around each beaker is filled with a heavy 
oil. The bearing assembly is rotated for two hours, 
after which the bearing is removed. After a thorough 
scrubbing, the bearing is weighed to check the corro- 
sion loss. This cleaning operation is very important, 
since the oxidation of some oils produces resinous sub- 
stances which deposit on the bearing surface to such 
an extent as to protect it from further corrosion. 
Bearings used by the Texas Co. are made from the 
same copper-lead-coated steel strip which is used in 
the manufacture of commercial automotive engine 
bearings. 

The baffles (B) may be of various materials. Runs 
with polished copper as well as stainless steel are 
shown in Fig. 2. It will be seen that the copper baffles 
have not only reduced the induction period from six 
to seven hours, two hours, but that the termination 
of the induction period is indicated more precisely. 
Note that after the induction period, when corrosion 
really gets under way, the corrosion rate as indicated 
by the slope of the lines is about the same for both 
baffle materials. This would indicate that catalysis, 
while reducing the time at which corrosion starts, has 
but little effect on the corrosiveness of the oil after 
it develops. 
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Fig. 2—MacCaull oil corrosion tester. 
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Copper-lead bearings of coarse structure showed 
greater weight losses than ones with a finer distribu- 
tion of lead particles. At the lowest test temperature 
(225 deg. Fahr.) no appreciable loss was obtained, 
while at the higher temperatures the induction period 
hecame shorter and the corrosion rate immediately 
after the induction period became progressively 
greater. At 400 deg. Fahr. a change in curve shape 
indicating a different phenomenon began to take effect. 
While the initial corrosion rate was as high as at any 
other temperature, this rate fell off rapidly so that 
after six hours the total corrosion was less than that 
at 350 deg. Fahr. This may have been due to several 
causes, such as: 

1.—The rapid increase in viscosity as the oil oxidized 
at this temperature, thereby slowing the circulation 
rate. 

2.—The deposition of material on the bearing which 
protected it from corrosion, or 

3.—The elimination of volatile acids by the higher 
temperatures. 

Experimental runs were also made in which various 
quantities of oil were withdrawn periodically during 
the corrosion tests and replaced by fresh oils. The 
only marked reduction in corrosion caused by fresh oil 
additions occurred when all the oil was changed at 
the end of each induction period. 

In other test runs the bearings were changed at 
four, six, and eight hours. The corrosion of each of 
these bearings over the subsequent two hour period 
was nearly the same as for the original bearings dur- 
ing the first two hours after the induction period. 
This would indicate that: 

1.—The decreasing rate of corrosion normally ex- 
perienced after the four-hour period is probably due 
te a reduction in lead available for further corrosion 
at the bearing surface, and 

2.—That the corrosiveness of the oil after the induc- 
tion period does not increase with time, but remains 
constant, at least until the end of these 10-hour runs. 

The authors maintained that these tests were useful 
in eliminating oils so that engine testing may be re- 
duced to a minimum. They emphasized, however, that 
this apparatus does not eliminate the necessity for 
engine tests, since, there may be other factors which 
will nave a tendency to affect the correlation between 
laboratory oil tests and regular engine tests. 


Motor Fuel Quality 


kK" the users’ standpoint, a good motor fuel pro- 
vides easy starting, rapid warm-up, freedom 
from vapor lock, knockless power, and good accelera- 
tion. The refiner, however, is concerned with the 
control of the octane number, vapor pressure, and dis- 
tillation. By controlling these factors he is able to 
give the customer an acceptable fuel. The refiner has 
little to do with fuel economy, which depends largely 
on the thermal efficiency of the engine and the heat 
of combustion per unit weight of fuel. In the case 
of gasoline, variation in heat of combustion is quite 
small; hence, fuel consumption in miles per pound will 
remain virtually constant. These premises are the 
foundation of a paper presented by W. M. Holaday 
and John Happel of the Socony-Vacuum Oil Co. In- 
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cluded in the paper was a consideration of the various 
refining processes in use at present. 

It is the opinion of the authors that the road octane 
number test adopted following tests at San Bernardino 
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Octane numbers and tetraethyl lead suscepti- 
bilities—straight run gasolines. 


in 1940 gives the most practicable yardstick by which 
antiknock qualities can be measured. More elaborate 
tests which involve the study of the distribution of 
the octane number throughout the boiling range, hy- 
drocarbon type as indicated by specific gravity, etc., 
cannot be used profitably by a refiner in checking a 
production fuel. 

The refiner can control antiknock quality by: (1) 
selecting the crude, (2) choosing the best refining 
process for a particular crude, and (3) by regulating 
the addition of tetraethyl lead. The improvement in 
antiknock quality obtained with ethy] fluid varies with 
the type of gasoline, and the economic success of a 
refining process may depend to a large extent upon 
the response of the product to tetraethy] lead. 


Road Detonation Tests 


PAPER compiled by J. M. Campbell, General 

Motors Research Laboratories, R. J. Green- 
shields, Shell Oil Company., Inc., W. M. Holaday, 
Socony-Vacuum Oil Co., and C. B. Veal of the SAE, 
supported the statistical method of fuel research. On 
account of large variations in octane-number require- 
ments among different cars of the same make—due to 
differences in ignition timing, combustion chamber de- 
posits, and other causes——and on account of variations 
in commercial gasolines, it has been necessary to use 
statistical methods of analysis in the appraisal of fuel 
and engine characteristics. 

The so-called reference-fuel frameworks (see Fig. 1) 
upon which ignition timing for maximum power and 
fractions thereof are superimposed are a convenient 
means of expressing these ignition-timing relation- 
ships at wide-open throttle. Frameworks were devel- 
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Fig. 1—Borderline_ reference-fuel framework 
on nine 1941 cars of make “A” with power loss 
for various degrees of spark retard superim- 
posed, 


oped for 1940 and 1941 models of Chevrolet, Ford, and 
Plymouth. The most important limitation on the value 
of these frameworks is the variation from car to car 
of the same make. Spreads equivalent to eight to ten 
octane numbers are not infrequent. 

Four control fuels of widely different type were 
used by all of the cooperating laboratories in the 1941 
road tests. A sufficient number of ratings were ob- 
tained to establish representative mean values of octane 
number for each fuel throughout the speed range. 
Such data make it possible to investigate the varia- 
tions in ratings from car to car of the same make, and 
to compare ratings in different makes of car. As one 
cf the control fuels was a reference fuel blend, certain 
deductions relative to experimental error can be made. 
The control fuels were chosen to represent the fol- 
lowing four different types of gasoline: Paraffinic 
straight-run, containing tetraethyl lead; mid-continent 
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Fig. 2—Octane No. requirements of 1941 
models of three popular low-priced cars based 
on average of from 7 to 9 units of each make. 
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cracked (no lead) ; mixture mid-continent cracked, plus 
straight-run, containing no lead; secondary reference- 
fuel blend. 

One of the outstanding developments of the San 
Bernardino road detonation tests was the concept of 
a relationship between engine speed and road octane 
number that can be used to characterize the behavior 
in service of different types of gasoline. This relation- 
ship is illustrated by the average road octane num- 
bers (see table at the bottom of this column) of the 
four control fuels used in the 1941 road tests. It must 
be emphasized that these values are averages arrived 
at by the statistical method. 


To provide some statistics on the service character- 
istics of current commercial gasolines, each participat- 
ing organization determined the octane-number speed 
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Fig. 3—Relationship between road Octane No. 
of commercial “Regular-Grade” gasolines and 
car requirements. 


characteristics of at least five regular-grade and two 
premium-grade gasolines. These fuels were selected 
to represent the major quantity of gasoline marketed 
in the area where each participant was located. By 
this means it was possible to obtain a reasonably rev- 
resentative sampling of gasolines marketed through- 
out the United States. By combining these statistics 
with corresponding octane-number-requirement data 
for a given make of car (see Fig. 2) the probabilities 
of detonation in various speed ranges may be esti- 
mated. 

Combining the fuel-survey data with octane-number- 
requirement survey data as shown in Fig. 3, graphi- 
cally presents the statistical relationship, for freedom 


Secondary Reference Fuel 





Code 
Letter 
Engine Speed, RPM 

750 1000 1500 2000 2500 3000 
ree 70.7 72.0 74.1 75.2 76.3 77.9 
SR ee eae xacaew 75.0 75.0 73.0 70.3 67.5 65.4 
GO aksicvsxscaun 73.0 73.2 74.3 3.7 72.6 72.3 
ee ty ic Fens 75.1 75.4 75.8 75.8 75.8 75.9 
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from knock, between current fuel characteristics and 
car requirements. Appraised by this comparison, the 
average regular-grade fuel will be satisfactory— 
operate without knock—in more than 75 per cent of 
these cars at 1000 r.p.m., and will be equally satis- 
factory in more than 90 per cent of the cars at 
3000 r.p.m. 





Cooperative Engine Wear Studies 


... RESULTS which have been obtained to date in a 
cooperative study of engine wear and of the pos- 
sible effect of lubricating oils on wear were included 
in a paper by F. L. Miller, A. L. Beall, O. C. Bridge- 
man, and H. A. Everett of the Analysis Subcommittee, 
SAE Engine Wear Research Committee. 

Various grades of blended and straight automotive 
and aircraft engine oils were tested. The correlation 
between Jaboratory tests and service results was some- 
what inconclusive. The authors maintained, never- 
theless, that the development of laboratory procedure 
and more uniform service tests would lead to more 


complete comparisons between blended and unblended 
lubricants. 


Testing of Heavy Duty Motor Oils 


HAT has been accomplished in developing test 

methods for evaluating various factors of en- 
gine and oil design are summarized in the paper of 
Harry C. Mougey, technical director of the Research 
Laboratories Division of General Motors, and Joseph 
A. Moller, chief products engineer of the Pure Oil Co. 
The work covered in the paper was done by labora- 
tories of 20 engine and petroleum companies under 
the auspices of the Lubricants Division of the SAE 
Standards Committee with E. W. Upham, of the Chrys- 
ler Corp., as chairman. 

The 36-hour engine test procedure is recommended 
as a satisfactory method for the evaluation of oils 
for heavy duty service with respect to their oxidation 
and corrosion characteristics only, and that the Cater- 
pijlar test series is required to measure certain other 
properties, such as resistance to ring sticking, resis- 
tance to port clogging, resistance to piston scuffing 
and cylinder wall scratching. When they become im- 
portant, a separate study will be necessary for evalua- 
tion of valve sticking, winter sludge and other unde- 
sirable characteristics. 


Alloy Steels—Plant Conversion— brakes 


Alloy Steels 


SURVEY of the nation’s steel production, particu- 
4M larly with reference to the alloy steel output 
and the availability of alloying elements for them, is 
given in the paper, “Alloy Steels As Affected By The 
Critical Metals Restrictions,’ which was prepared by 
Earle C. Smith, chief metallurgist of the Republic 
Steel Corp. He points out two governing factors in 
the current alloy steel situation. First, the limit of 
production depends upon the raw materials available 
and that industry can consume more alloy steels than 
can be provided. Secondly, in view of inadequate sup- 
plies of alloy steels, the usual habit of specifying cus- 
tomary specifications is not feasible, but rather em- 
phasis should be placed on producing from what metals 
are available. 

During 1940 the production of alloy ingots amounted 
to 4,965,887 net tons, which included 249,980 tons of 
stainless steels. Sufficient alloying material was pro- 
vided for this output. But in the meantime many 
changes were taking place due chiefly to the arma- 
ment program. In 1938 and 1939 the chrome nickel 
steels made in the open hearth were in greatest demand 
and were the most widely used. In 1940 nicke! molyb- 
denum steels made in open hearths went into first 
place. At the same time the increase of electric fur- 
nace output from 1,286,716 tons in 1940 to 3,200,000 
tons in 1941, indicates the growing demand for highly 
alloyed steels. The output was close to capacity, but 
there was little worry about shortages unti! late in 
the year when nickel became scarce and delivery sched- 
ules were upset. 

Currently the distribution of alloy steels, other than 
tool steels, is about as follows: Army and Navy—25 
ner cent; assigned defense priorities—20 per cent; 
warehouse—10 per cent; Lend-Lease—10 per cent; 
civilian allocation—6 per cent; other export—2 per 
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cent; all other—27 per cent. This distribution amounts 
to about 500,000 tons per month. The total 1942 re- 
quirements are estimated at 6-million tons of open 
hearth alloy steel and 3%%-million tons of electric fur- 
nace steels. If current compositions are maintained, 
these steels will require alloying material in amounts 
in excess of that available. 


Plant Conversion Problems 


HE PAPER on plant conversion problems was pre- 
aoe by E. S. Chapman, of OPM (on leave as 
vice-president, Plymouth Division of Chrysler Corp.). 
Pointing to an allotment of around $9 billion for 
weapons of war that must be absorbed by the auto- 
motive industry, Mr. Chapman emphasized that the 
time is past for the building of new plants, for the 
acquisition of new equipment. The job must be done 
with existing facilities—in plants and equipment. So 
far as machine tools are concerned, the machine tool 
builders are right up to the limit of their capacity 
to produce; the load on that industry will have to be 
minimized from now on so as not to interfere with 
current projects. 

The industry has been a leader in revolutionizing 
production methods. Mr. Chapman urged it now to 
look about for means of improvising that will solve 
present needs. Dig out the old equipment in cellars 
and warehouses; dust them off and put them to work, 
he urged. Some idea of the load on the machine tool 
industry may be gained from the fact that its com- 
mitments for 1942 already have risen to a grand 
total of 2'% billion dollars, according to Mr. Chapman. 

Comm. John O. Huse, bearing a message from the 
Bureau of Ships, said that the industry must find 
means for expediting a program of building diesel 
engines of large capacity, and of other work of miscel- 

(Turn to page 66, please) 
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Where Farmers and Wage Earners 


Use Their Cars 


HE VITAL importance of the automobile to farmers 
Te: other rural residents, to industrial and com- 

mercial wage earners, is substantiated in report, 
“Analysis of Wage Earner and Rural Automobile Use,” 
based on a survey by the Automobile Manufacturers 
Association. It is a supplement to the original report, 
“A Factual Survey of Automobile Usage,” an analysis 
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of mileage and trip records of 76,000 owners in six 
representative states. In continuing the study, which 
was issued by the AMA in June, 1941, for this supple- 
ment, additional sources of fact included the results 
of a special survey on car use conducted by the Opinion 
Research Corp. and road use reports from 29 addi- 
tional states to the U. S. Public Roads Administration. 
This supplementary report follows: 

The objective of this supplemental study has been 
to penetrate behind averages covering large groups, 
and to present a more definite pattern of transporta- 
tion practices and needs. There should be particular 
value in the findings as to frequency of use, and types 
of use. However, as these performance data, rather 
than any measure of absolute volume of ownership in 
different occupational groups, constituted the objec- 
tive of the State surveys from which the major part 
of the information comes, caution should be observed 
in any attempt to expand total mileage figures by 
population divisions. 

The two occupational groups analyzed, farmers and 
industrial and commercial wage earners, are economi- 
cally of the utmost importance in the country. They 
represent major segments of all car ownership. They 
account for a large part of used car purchases, and 
of old car ownership. Their access to necessary trans- 
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portation is a direct factor in the country’s produc- 
tive power during the current war effort. 

The “rural non-farmers” contain a cross section of 
occupations. Numerically they are important, and 
they represent the current trend toward decentraliza- 
tion of population. They are perhaps especially sig- 
nificant in relation to placement of new defense plants 
in zones which are expected to supply production labor 
without concentrated housing development or large 
scale migration of men. 

The earlier report showed that more than one-half 
of the annual mileage and three-fourths of the trips 
made by all groups of automobile owners either are 
for earning a livelihood, or for purposes so closely re- 
lated to it as to warrant classification as “necessity 
driving.” Within these averages were found consider- 
able spreads, especially on an occupational basis. It 
was evident that there exist two broad and well-defined 
groups: 

1. Persons whose occupations involve the use of cars 
in the conduct of business. Their mileage is far above 
the national average. Commercial travelers, physi- 
cians, lawyers, real estate men and unclassified sales- 
men fall generally in this group. 

2. Persons who, because their work is predominantly 
stationary, may drive to and from the job but not 
during work hours. Their total mileage for all pur- 
poses in much lower. These occupational groups bulk 
so large that they dominate the national average of 
passenger car utilization. 

Farmers and wage earners in factories and con- 
struction trades belong preponderantly to this second 
group, so that while the following chapters deal with 
a huge volume of annual mileage, it is distributed in 
small individual quantities. 

Industrial and construction wage earners bulk large, 
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and possibly are the most important group eco- 
nomically, in the national picture of personal automo- 
bile use. This group was much in mind when a recent 
report of the House Roads Committee, urging imme- 
diate action on defense highways, noted: 

“Many defense production plants and army canton- 
ments, and other military and naval establishments, 
are located beyond reach of other public transporta- 
tion and this makes necessary a greatly multiplied 
use of highways for movement of employes, army and 
navy personnel and materials. 

“Actually, hundreds of thousands of workers at de- 
fense plants and projects_daily.drive their automobiles 
millions of miles to and from their jobs to arm 
America.” 

In the present study it was possible an analyze 12,- 
709 records of individual car use by persons belonging 
to the wage-earner category.) These records were 
pre-defense, and so do not reflect added work days, 
longer distances to newly-erected defense plants, and 
other changes which have taken place. Nevertheless, 
as a statement of minimum normal use, they appear 


“> In Georgia, Indiana, Nebraska, Michigan and Oregon it was 
possible to sort out seven broad occupational groups covering 
more than half of all car owners interviewed: farmers, indus- 
trial and construction wage earners, commercial travelers, 
lawyers, real estate and insurance salesmen, and other salesmen 
(unclassified, but not including retail clerks). Questionnaires 
in Connecticut surveys did not obtain occupational data 


_ 
ANNUAL MILEAGE PER CAR 


FARM , NON-FARM RURAL AND URBAN CAR OWNERS 
8,780 








re 





WOR | 


“ne 
—————— 














te be conclusive. This is what they show: 

The average round-trip distance traveled by such 
workers to their jobs each day is 8.8 miles. 

Two-thirds of the car owning workers sampled use 
their cars regularly in driving to work. At least 71 
per cent of the latter go to work in their cars virtually 
every working day, some making more than one such 
trip a day. (200 to 400 trips annually.) Combining 
mileage recorded as “business trips” (many in the 
sample were journeymen going to construction, re- 

(Turn to Page 92, please) 











Straightening the Faets for the 
Benefit of Hindsight Crities 


When interviewed by national de- 
fense reporter Fulton Lewis, on Jan. 
22, during a broadcast over the Mutual 
network, Charles E. Wilson, president 
of General Motors, reviewed the auto- 
mobile industry’s role in the war effort 
and its orderly approach to the many 
diversified problems in order to assure 
production schedules. Excerpts from 
the interview follow: 


‘ | believe that General Motors is typical 
of the automobile industry as a_ whole. 
We were not late in turning to production 
of military goods. Our production engi- 
neers were working with the Army and 
Navy even before the original defense pro- 
gram began. 

Some people seem to think that conver- 
sion is new, but it’s nothing new to the 
automobile manufacturers. Every time we 
brought out a new model we had a conver- 
sion job to do. We called it retooling and 
plant rearrangement. We convert every 
year. But first before you start to con- 
vert, you’ve got to know what it is you 
are converting to. You just can’t tell a 
machine to stop making one thing and have 
it start making something else. 

You can pool ideas and you can pool 
technical information. But when it comes 
to physical things, you’ve either got to 
bring the work to the machine or else bring 
the machine to the work. Obviously you 
can’t pool all the machines in one location. 
The automobile industry, because of its 
established ways of doing business, will 
be more effective in maximum war produc- 
tion than if it were in one management pool 
or in one corporation. It has always been 


a cooperative industry and we have pooled 
those things that could be pooled and we 
have kept decentralized the physical things 
that could be best operated that way. Re- 
cently we agreed to make tools for one an- 
other and to release machinery, which we 
could not use for our own war work, to 
anyone else who has need for such ma- 
chinery for their war work. 

We couldn’t go ahead—on defense produc- 
tion—any faster than we were getting or- 
ders. We were going ahead as fast as the 
Army and Navy released projects and the 
Army and Navy were going ahead as fast 
as Congress appropriated money and Con- 
gress and the President were going ahead 
as fast as the American people gave them 
their approval. Durina 1941 we never did 
reach capacity. General Motors expanded 
its properties in 1937, and they had never 
been utilized to capacity. We didn’t build 
as many Cars as we could have and we didn’t 
get as much defense work as we could have 
handled. 

Producing all those automobiles last year 
was a good thing for the country—and from 
more than one angle. It was a question 
either of building cars or shutting our 
plants and putting thousands of workers 
on the street. You must remember that as 
late as last June there were still thousands 
of people unemployed. Furthermore, I’m 
convinced that the country is going to need 
every bit of transportation those cars can 
provide before this war is over. 

Last year in all our operations we deliv- 
ered more than $400 million worth of war 
materials. We are now producing at a rate 
of $700 millions a year. By this fall we 
should be producing at a rate of $2000 
millions a year, and next year we expect to 
reach the $3700-million mark. 

That figure is just on the basis of present 
commitments. Altogether | believe General 
Motors can take care of about 10 per cent 


of our country’s war production. We are 
undertaking to make a third of all the ma- 
chine guns, about one-half of the Army 
trucks, no battleships, but more than half 
of the Navy’s diesel engines. 40 per cent 
of the aviation engines, a ouarter of the 
tanks and substantial quantities of anti- 
aircraft guns and many other items. We'll 
be building planes, too. Even before Pearl 
Harbor we were in quantity production on 
Allison aircraft engines, machine’ guns, 
submarine engines, Army trucks, shells and 
gun housings. 

The wheels of production were already 
in motion, but Pearl Harbor gave us the 
orders to really make them spin, and I 
think that’s true of the rest of industry. 
In my opinion, most of the criticism being 
made today about our nation’s war effort, 
whether of Government, industry or labor, 
is criticism that comes with the benefit of 
hindsight. From June, 1940, to December, 
1941, the nation was preparing for defense 
and the fact of the matter is, considering 
when the country started, we were doing a 
darn good job. We were on the right course 
for the goal as it existed before Pearl 
Harbor. 

The big point is that the goal has sud- 
denly changed. Our armed forces can’t win 
without our production. We have but one 
objective—to outproduce the Axis powers 
and to do it quickly. Every manager in 
General Motors is doing his utmost to 
Save every possible day, hour and minute 
in getting the job done. All the resources 
of the corporation, its men, its managers 
and its machines are pledged to an all out 
production effort to win the war. 

We are used to making changes and 
building new things in the automobile in- 
dustry. We have the capacity and the 
talent in the industry to produce in big 
volume. Give us the crders and we'll do 
the job. 
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Timken Speeds 


Bearing Output 


by Converting 40 Idle Machines 


HEN confronted recently with the problem of 
WY sreccin: its production of 3% in. to 10 in. 

O.D. bearings for tanks and military trucks, 
the Timken Roller Bearing Co. had all machines work- 
ing at full capacity that were capable of. handling 
these sizes. In the plant also were 40 smaller auto- 
matic machines, having a maximum size capacity of 
344-in. O.D., which were idle due to the curtailment 
of passenger car production. 






















A—One of Timken’s 40 out-of-produc- 


tion machines before conversion. 


B—This machine was retooled to bore 
the ID. Note the three-jaw, adjustable 
air-operated chuck. 


C—Here is a converted machine turn- 


ing the OD. 
D—One of the 20 heavy-duty auto- 


matic machines formerly used to make 

the completed piece. Now it produces 

two slugs at a time for the converted 
machines, 
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Under normal conditions the solution would have 
been to purchase new machine tools. Since new tools 
were not available, the only other choice was to retool 
the smaller machines to accommodate sizes up to 
8 in. in diameter. Timken engineers discovered that 
the 40 single spindle machines could be made to do 
all the forming operations, but they were incapable 
ot handling the cut-off of the larger tubes. So 20 
heavy-duty single spindle automatics, which had been 
producing completed parts, were set aside to make 
slugs for the smaller machines. 

The conversion involved the removal of the old feed- 
ing and chucking mechanisms. The spindles were then 
equipped with three-jaw, adjustable air-operated 
chucks as shown in the illustration. A taper attach- 
ment was constructed so as to turn either the tapered 
O.D. or bore the I1.D. Production proceeds through 
three steps: 1—Slugs are cut on the larger machines. 
2—-O0.D. is turned on a converted machine. 3—I.D. 
is bored on another converted machine. 

Despite the fact that the three operations are per- 
formed on three separate machines, the 40 converted 
air chucking machines plus the 20 heavy-duty auto- 
matics produce as many finished pieces as 80 heavy- 
duty automatic machines are capable in the same time. 
The parceling out of the operations among three dif- 
ferent machines entails a cost increase, but it is re- 
ported to be surprisingly small. 
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Looking Over the German 


HESE photographs show the latest type of Ger- 
man medium tank roughly corresponding to the 
American M-3. 

There are points of similarity which are interesting 
to note—in both the small weight carrying or bogie 
wheels are fitted with hard rubber tires to give the 
riding qualities needed for high speed. Both are driven 
by sprockets located at the front of the tank so that 
the slack occurs at the bottom of the track instead of 
the top. This tends to prevent the throwing of a 
track which always results in an upset at high speed. 
To further eliminate this possibility the German tank 
is fitted with a series of rubber-tired idlers. 

The bogies of both the American and German tanks 
are grouped in two wheel units. However the Ger- 
mans have more wheels than the Americans. This 
follows European practice where small wheels are 
¢rouped closely so as to prevent sharp bends in the 
track when going over obstacles or the use of large 
wheels staggered so as to bring their points of contact 
close together. The M3 as improved will use the turret 
mounted large caliber gun as used in the German 
tank. 

Another point of similarity is the absence of armor 
over the track, sprockets and wheels. European fight- 
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ing experience has shown that but few hits are made 
on the lower half of the tank and when they are hit 
in this belt, damage great enough to cripple the ma- 
chine is very rare. 

The German tank evidently has a cast steel hull 
which is the type now commonly favored by Amer- 
ican experts with the welded hull a second choice. The 
tracks are all metal as compared with the American all 
rubber track which has quick-detachable cleats for use 
in mud. The rubber track is smoother running than 
the all metal and wears far longer. The Europeans, 
however, carry their tanks close to the fighting front 
on large trucks or tractors which make long track 
life less important than it would be if they were run 
over the road. ; 

The German tank seems to be well housed in and 
closures provided for all wheel and idler bearings so 
as to exclude sand and mud. The gun and other open- 
ings in the hull and turret are well worked out so as 
to exclude flame and flame throwers of Molotoff Cock- 
tails. 

The heavy eyes on the front of the tank are used 
for the attachment of towing cables. The turret carry- 
ing the heavy calibre and two smaller cannon swings 
360 deg. 





AUTOMOTIVE and AVIATION INDUSTRIES 




















Medium Tank 








Three Illustrations 
that give an 

all around 
view 
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NEW, faster, and more accurate 
4" carbide tool grinder is announced 
by Hammond Machinery Builders, Inc., 
Kalamazoo, Mich. Available for either 
wet or dry grinding, it is built in two 
models—one with cup wheels on both 
sides and the other with a cup wheel 
on one side and a straight wheel on 
the other. The angular setting of 
each table is quickly obtained by a 
graduated hand wheel. A crank handle 
moves the table in or out from the 
wheel. Uniform distance between the 
operator and the wheel face is main- 
tained by the coordinated movement of 
the wheel hood and sludge pan with 
the table. The table surface is grooved 
to facilitate tool movement. A _ re- 
placeable steel wearing strip 1% in. 
wide is fitted as an insert in the table 


ism are readily accessible from the top. 
A two-gallon gasoline tank is mounted 
with the engine under the seat. De- 
signed with an_ clectrically - welded 
frame, the “Chore Boy” has a load ca- 
pacity of 1000 lb and occupies a floor 
space of 12.8 sq ft. 


NSTALLATION of new electrical in- 

duction-heating equipment, manu- 
factured by the Ohio Crankshaft Co., 
Cleveland, Ohio, for the brazing of 
adapters to 75-mm chemical steels has 
resulted in an 833 per cent minimum 
speed-up in heating time at the Pitts- 
burgh plant of the Armstrong Cork 
Co. One operator heats two shells 
simultaneously in 50 seconds. The 
20-kw Tocco unit runs on 120 amp 
and 


motor- 
on 220 


with a 
set for 


equipped 
generator 
volts. 


9600-cycle 
operation 


A driven are welder 
4 which is specially designed for 
jo» welding and garage work and 
which embodies a new system of engine- 
speed control for maximum §fuei 
economy and minimum engine wear, is 
announced by The Lincoln Electric Co., 
Cleveland, Ohio. 

Furnished as a 200-amp unit. this 
new welder is engineered for welding 
applications of all types and _ sizes. 


NEW engine 


With a current range of 40 to 250 amp, 
the machine can be used for the weld- 
ing of light-gage metal, for the repair 
of cast-iron parts such as engine blocks, 








15 kilovars; the machine is 


for fabrication of machine parts and 


which is 22 in. long by 12 in. deep. The 
machine is fitted with a new universal 
protractor which can be moved parallel 
with the table or at right angles to it. 

For wet grinding the Hammond “14” 
grinder has a coolant system fed by a 
coolant pump powered with a %-hp 
motor. The machine itself is driven 
through a multi-V belt by a 3-hp re- 
versing motor. Spindle speed is 1350 
rpm, proviidng wheel surface speed of 
5000 fpm. Oversiz2 spindles run in 
bearings protected by positive oil-water 
and labyrinth seals. 



































HE Buda Co., Harvey, Ill., an- 

nounces the development of a new 
4e-ton industrial shop truck known as 
the Buda “Chore Boy.” Weighing 
only 800 lb and fitted with a 4-cycle, 
air-cooled, 7.7-hp engine, the truck is 
said to be fast, easy to handle, and 
economicai. The engine and mechan- 


(Right) This new Tocco Jr. electrical in- 
duction heating unit brazes in 50 sec the 
adapters on two 75-mm chemical shells. 


(Lower left) New light industrial truck 
built by The Buda Co. 


(Lower right) The Hammond “14” 
grinder for carbide tools is designed for 
either wet or dry grinding. 
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structures of many kinds, and for hard- 
facing of worn parts. Of the direct- 
current type, it can weld effectively 
practically all metal and alloys with 
bare-or shielded-arc-type electrodes, or 
with the carbon are where desirable. 
Its compactness and light weight make 
it readily portable. 

The machine’s self-indicating voltage 
control and current control make it 
casy for the operator to select any type 
of are and any arc intensity to suit 
the job. They provide continuous 
selection throughout the range. At all 
times, the engine speed can be mini- 
mized to a rate actually required by the 
job at hand, keeping down fuel con- 
sumption and engine wear. The welder 
will generate its rated current of 200 
amp at 1400, rpm; engine speeds above 


that are necessary only for currents in 
excess of 200 amp. 

Class B insulation, used in the arma- 
ture of this welder, contains no in- 
flammable materials whatsoever. The 
coils, wound with glass-covered wire, 
are held in mica-lined slots separated 
ky mica dividers, and the leads are 
connected into the commutator by 
special, high-melting solder. No _ in- 
flammable materials such as cotton, 
linen, fibre, wood or bakelite are used 
for insulation in these parts. 


Powered by a Hercules industrial 
engine equipped with a _ centrifugal- 
type zovernor, the welder weighs 


890 Ib. 


oD ACKSON PrRopucTs, Detroit, Mich., 
announces a change in design of its 


MACHINES 


“Ww 
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(Left) 

This new gasoline- 
powered indus- 
trial welder, built 
by The Lincoln 
Electric Co., has a 


rated output of 
200 amp. 


(Top right) 


Electrode 


(Lower left) 


New Clark engine- 
driven fork - type 
truck for operation 
in congested areas. 


(Lower right) 


Mfg. Co. 


(Below right) 
holder 


incorporates 


These custom-made 
washers are offered 
by the Dayton Rogers 


electric arc welding electrode holder to 
include a rod bender. Welders now 
have a quick, convenient means for 
preparing the rod for use. The Jack- 
son line includes ten fully and semi- 
insulated models, ranging in capacity 
from 200 to 500 amps. 


O MEET the demands of manufac- 

turers for a light, compact power 
truck for operation in congested areas, 
limited capacity elevators, and freight 
cars, the Clark Tructractor Division of 
Clark Equipment Co., Battle Creek, 
Mich., has designed a fork-type indus- 
trial truck driven by a four-cylinder 
engine. These “Clipper” trucks, sup- 
plied in six models with capacities of 
1000, 1500, and 2000 lb, incorporate 
standard lifting heights of 60 to 80 in. 
Equipped with a self starter, front- 
wheel drive, rear-wheel steering, hy- 
draulic lift and tilt, and hydraulic 
brakes, the truck can be operated 24 
hours per day. 


*MS0 MEET the demands of the war, 

the Dayton Rogers Mfg. Co., Minne- 
apolis, Minn., has arranged to pro- 
duce special custom-made lock wash- 
ers, including thrust washers in vari- 
ous sheet alloys. At present the com- 
pany is producing washers’ which 
range in size from % to 12 in. 


pee to eliminate the possibility 

of injuries suffered from a foul 

hammer blow, a new tool holder is 

offered by the M. E. Cunningham Co., 

Pittsburgh, Pa. The new holder will 

accommodate tools from % to % in. It 
(Turn to page 88, please) 


Tool holder, produced by 

the M. E. Cunningham Co.. 

protects worker from foul 
hammer blows. 


a 


welding - rod 
bender. 











AS 

















WHAT THE INDUSTRY [8S DOING 


Our own view of automotive production and sales: 
authoritative interpretation of general conditions 





oD ANUARY _ prob- 
ably was the last 
month to see any 
volume output of 
passenger cars and 
trucks for the dur- 
ation, with the 
month’s total esti- 
mated at 275,000 
units. All manu- 
facture of pas- 
senger cars and 
light trucks has 
been ordered to 
cease Feb. 1 by 
Donald M. Nelson, 
new war produc- 
tion chief. How- 
ever, companies 
unable to complete 
their January 
quotas by that 
time have _ been 
granted until Feb. 
10 to clean up 
their stocks if this 
does not interfere 
with the change- 





units, a 34 per 
cent advance over 
March, 1941. How- 
ever, any tirés 
and tubes used in 
delivery of the 
vehicles must be re- 
turned to the man- 
facturers after de- 
livery. 

Doubling of the 
Army to a total 
Business. of 3,600,090 men 
probably will re- 
quire at least 250,- 
000 more vehicles, 
which is the 
Army’s present 
total. 

These were be 
ing produced at a 
rate of approxi- 
mately 25,000 
monthly last fall. 
In addition, there 





Weekly Indexes of Automotive General Business will be lease-lend 


needs of the united 


' e nations fighting 
over to war pro- February 10 Deadline the Axis’ which 


duction. 


have to be met 


The January for Civilian Production as well as “good 


total was the low- 

est for the month 

since 1938 and 47 per cent less than the 524,058 vehi- 
cles turned out in January, 1940, which set a record 
for the month. It also marked a 4 per cent drop from 
December’s total even though the month’s passenger 
car allotment of 204,848 units was 25 per cent greater 
than the revised December quota. January’s light 
truck allotment was 24,169 vehicles. 

Production for the week ending Jan. 24 was approxi- 
mately 74,000 units. GM divisions assembled 28,600 
vehicles, Chrysler produced 15,400 and Ford accounted 
for 13,500. Studebaker topped the independents again, 
followed by Willys, Nash, Hudson, and Packard. All 
Willys output was military vehicles. Output for the 
‘last week in January was expected to drop to 55,500 
units. 

Although passenger car. and light truck building is 
banned after Feb. 10, a quota of 53,485 medium and 
heavy trucks for civilian use has been set for the 
month. This is 15 per cent above the preduction in 
that classification in February, 1941. The March truck 
production quota for civilian use has been set at 54,710 

11923 average — 100: 2Prepared by the New York Times 


weekly business index ; * Estimated at the Detroit office of AUTO- 
MOTIVE INDUSTRIES. 
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neighbor”. ship- 

ments to South 
America. These needs are expected to absorb the 
nation’s entire truck-building capacity which reached 
its all-time monthly peak of 101,542 units in June, 
1941. However, this total may not be achieved on 
military vehicles with their all-wheel drive require- 
ments which require more man hours of labor. 

Replacement parts production quotas for the first 
six months of 1942 for passenger cars and light trucks 
nave been set at 150 per cent of the volume of parts 
sold in the entire 12 months of 1941, which assures 
a production rate three times that of the 1941 going 
rate. This will build up a bank of parts for use to 
help keep the nation’s 33,700,000 motor vehicles in 
operation. However, the tire shortage will put more 
cars out of service than any replacement parts prob- 
lems. The quota on replacement parts for medium and 
heavy trucks has been set for the first three months 
of 1942 at 60 per cent of the parts sold in the last six 
months of 1941. 

Unless the ban is extended, rationing of passenger 
cars and trucks for civilian use may begin Feb. 2; 
it se Hig extended to a later date. The Government 

it 2 Poel Purn to page 66, please) 
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NEWS OF THE INDUSTRY 


Automotive Council for 


War Production Makes Plans 


Three Divisions to Handle Problems of Changeover ; 
Nine Subdivisions Aid in Pooling Equipment, Ideas 


Ernest C. Kanzler, chief of the 
Automotive Branch of the War Produc- 
tion Board, addressing a meeting of 
the Automotive Council for War Pro- 
duction, stated that “All of us know 
that the actual physical job of putting 
the various resources of this indus- 
try—its skilled labor, its expert man- 
agement and its tools—to war work 
has got to be done by the industry 
itself, by the men in it who plan and 
manage production and the men in it 
who operate the machines. We will 
work with each and every group that 
has a contribution to make. . . . There 
will be organized here a competent 
technical staff, men that have experi- 
ence and practical production knowl- 
edge, who will help dissect this pro- 
gram into its component parts and 
treat each problem in a practical man- 
ner as it arises, always having in mind 
production and speed.” 

The statement was made on Jan. 
24 to over 500 members of auto- 
mobile, truck, parts and tool and die 
manufacturing industries shortly after 
WPB automotive branch headquar- 
ters had been set up in the Federal 
Building in Detroit. The industry re- 
garded it as significant that Kanzler 
and his staff will operate from Detroit, 
the center of the automobile industry, 
rather than from Washington, where 
automotive executives previously have 
had to go for direction and informa- 
tion on war contracts. Kanzler also 
will have aides from the Army and 
Navy to help him carry out the pro- 
gram delegated to him by his chief, 
Donald M. Nelson, who asked him to 
obtain the speediest possible conver- 


sion. of the automobile industry to 
war work. 
The Automotive Council for War 


Production has organized three divi- 
sions that will aid in expediting the re- 
tooling of plants for production of 
war material. A tooling information 
service, under the chairmanship of L. 
D. Middleton, of Ford Motor Co., will 
obtain surveys of every tool shop in 
the industry, whether independent or 
ewned by an automotive company. 
The listing of this equipment will be 
carried out through the Automotive 
Tool and Die Manufacturers Associa- 


tion, with offices in Detroit, which 
previously made a_ survey of such 
facilities in the Detroit area. The 


function of this service is to bring the 
users and the owners of tool and die 
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facilities together. The survey of tool 
and die shops will list complete equip- 
ment and the tool hours available and 
unassigned. Chester A. Cahn. general 
manager of the Automotive Tool and 
Die Manufacturers Association, will 
aid in compiling this information. 

A machine tool and equipment ser- 
vice will list any machine tools and 
other equipment of the industry not in 
use on war production. This will be 
under the direction of William J. 
Cronin, of the AMA, with A. T. Mc- 
Henry, vice president of Bowen 
Products Corp., Ecorse, Mich., serving 
as committee chairman. It is esti- 
mated that there are 350,000 machine 
tools in the automotive industry, of 
which it is expected that approxi- 
mately 150,000 will be listed. Access 
to the lists will be available to other 
war contractors, the procurement ser- 
vices of the armed services and the 
government, as well as to members 
of the ACWP. 

The committee has asked that all 
tools and equipment not now actually 

(Turn to page 64, please) 
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ror ee ets 
Car: Mariufacturers 
Offer Service Plans 
Manufacturers, increasingly aware 


of the need for keeping owners’ cars 
in good condition for the duration, are 
mapping plans for servicing and re- 
conditioning. 

Chevrolet has announced a six-point 
service reorganization plan incorporat- 
ing a budget system designed to en- 
able the motorist to pay for repairs 
in installments. 

Hudson is stressing a “Nu-Condition- 


ing”? service program for Hudson 
owners. This plan calls for a_ thor- 
ough inspection of cars by factory- 


trained personnel. Convenient time 
payment terms along with a new car 
guarantee on “Nu-Conditioning” work 
are offered. 


WPB to Check on 
Copper Compliance 


A nation-wide, plant-by-plant sur- 
vey of about 90 primary fabricators 
of copper is to be instituted by the 
Priorities Compliance Section of the 
War Production Board. The _ inspec- 
tion, the third to be conducted in the 
metals field, will be made by attorney- 
examiners who will confer with com- 
pany officials and make studies of re- 
ceipts of copper deliveries and inven- 
tories. 


Acme 


Side-Car Ambulance 


Weighing 425 Ib, and capable of attaining 35 mph, this new scooter ambu- 
lance is being used by the Navy at its training school in San Diego. California. 
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Another One 


Over 500 million 
Ib of rubber are 
made available by 
these native plants 
growing in the 

Test, according 
to a University of 
California profes- 
sor. Discovered 
25 years ago by 
U. of C. botanists, 
the existence. of 
the plant has 
been reported to 
the Government. 


Acme 


Industry’s War Orders 


Show Immense Increase 


Navy Seeks Facilities for 


Increased Diesel Production; 


First P&W Built by Buick Is Accepted by Army Air Corps 


Indicative of the governmeni’s efforts 
to cut red tape and get production as 
rapidly as possible, the U. S. Navy Bu- 
reau of Ships sent Commander John 
R. Huse to Detroit in an endeavor to 
utilize the automobile industry in the 
Navy’s greatly expanded shipbuilding 
program. <A need for diesel engine 
propulsion equipment sent Commander 
Huse to the motor capital, with the pos- 
sibility of orders requiring 20 million 
man-hours of labor if the productive 
facilities for these engine parts could 
be found. Although the smallest diesel 
in use by the Navy, a 250-hp engine 


t 


November New Car Registrations and Estimated 


for landing boats, is larger than any 
truck diesel, the Navy was certain that 
it. could find in Detroit much of the 
needed productive machinery for en- 
gine parts. 

That the automobile industry is now 
getting war orders in astronomical 
quantities was made evident in a state- 
ment by Robert P. Patterson, Under- 
secretary of War, who announced plac- 
ing of $3% billion of contracts for mili- 
tary supplies with the industry since 
Pearl Harbor. The bulk of the orders 
cover armored cars, aircraft engines, 
cartridge cases, fire control directors, 








NEW REGISTRATIONS 


NOVEMBER 
PRICE CLASS 
Per Cent 
Units of Total 
1941 1940 1941 , 1940 
Chevrolet, Ford and 
Plymouth 79,671 157,875 48.41; 52.47 
Others under $1,000 7,747 54,053 4.71) 17.97 
$1,000 to $1,500 70,582 83,976 42.88) 27.91 
$1,501 to $2,000 5,812 3,911, 3.53) 1.30 
$2,001 to $3,000 776 1,052 .47 35 
$3,001 and Over iF 
Total 164,588) 300,874 100.00/100.00 
Miscellaneous 159 556 
Total 164,747 301,430 


fuses, machine guns, gun mounts, 
armor-piercing shot, tanks, transmis- 
sions, optical equipment, gun carriages, 
pontoon equipment, aircraft parts and 
anti-aircraft gun parts. 

The orders to the automobile indus- 
try are subdivided with $1,039,000,000 
for the Air Corps; $1,530,000,000 for 
ordnance, and $890,000,000 for the quar- 
termaster corps. These orders are big- 
ger than the total net sales of the auto- 
mobile companies in three of the five 
years preceding 1941. 

The latest contracts have prompted 
yeneral Motors to form a new Eastern 
Aircraft Division for the manufacture 
of fighting planes for the Navy. 

Chevrolet plants at Tarrytown, 
Bloomfield, and Baltimore will be need- 
ed for production of army trucks and 
preparation for their shipment over- 
seas. 

Another GM war plant, the Buick 
aircraft engine plant at Melrose Park, 
Ill., has put the first Pratt & Whitney 
engine on the test block only 243 days 
from the time the first blueprints were 
ready last spring. Although it will 
te some time before quantity produc- 
tion is achieved, the first engine has 
been accepted by the Air Corps and 
production of parts is in full swing at 
Melrose Park and at the Buick Division 
in Flint where two automobile plants 
have been converted for this work. 

Packard Motor Car Co. has received 
an additional order for marine engines 
to power U. S. Navy patrol torpedo 
boats that will necessitate doubling of 
the marine engine plant’s output in 
Detroit. Packard is in its third year 
of production of these 1350-hp engines 
which were originally developed from 
the hydroplane engines that powered 
Gar Wood’s Harmsworth Trophy de- 
fenders. 

The new order, which will supply 
engines to the British and Soviet Rus- 
sian navies, as well as the U. S., will 
require conversion of additional Pack- 
ard automotive space to marine engine 
work. The present marine engine plant 
will be used for assembly and testing. 


Dollar Volume by Retail Price Classes* 


ESTIMATED DOLLAR VOLUME 


ELEVEN MONTHS NOVEMBER ELEVEN MONTHS 
Per Cent Dollar Per Cent Dollar Per Cent 
Units of Total Volume of Total Volume of Total 
1941 1940 1941 | 1940 1941 1940 1941 1940 1941 1940 1941 | 1940 
1,856,392, 1,656.940 52.16 53.84) $73,000,000, $128,300,000) 41.86) 46.08) $1,540,422,000| $1,282,100,000| 47.36) 34.68 
636,782, 897,495 17.89 29.17 7,000,000 50,100,000) 4.01) 17.99) 499,408,000) 813,500,000) 15.35) 22.01 
997,758, 496,208 28.03, 16.13 82,700,000 91,300,000) 47.42) 32.79) 1,096,552,000| 1,550,352,000, 33.71) 41.94 
58,382 18,652, 1.65 .61 9,700,000 6,200,000, 5.56 2.23) 92,388,000 31,400,000; 2.84 85 
9,764 7,701 .27| = .25 2,000,000 2,500,000) 1.15 91 23,744,000 18,600,000 .74| * .50 
84 | 34,000 429,000 .02 
3,559,078; 3,077,080|100.00;100.00 $174,400,000| $278,434,000|100.00)100.00, $3,252,514,009' $3,696,381,000|100.00' 100.00 
2,218 3,936 | 
3,561,396, 3,081,016 


* All calculations are based on delivered price at factory of five-passenger, four-door sedan in conjunction with actual new registrations of each model. The total dollar volumes are 


then consolidated by price classes. 
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There is o shortage of Torrington Needle Bearings for prior- 
ity applications ...they can be delivered with the prompt- 
ness you need to maintain your production schedules! 
When the Needle Bearing was introduced eight years 
ago, design engineers in every field quickly recognized its 
unusual merits. Encouraged by the steadily rising sales that 
confirmed industry’s growing acceptance of the Needle 
Bearing, Torrington began a program of plant expansion 
designed to permit wider utilization of 
the bearings’ potentialities. With the 
beginning of defense activities, indi- 
cations of still heavier demands pro- 
vided the basis for further expansion, 
and today production is geared to 
meet the needs of the Victory program. 
The Needle Bearing has already 
demonstrated its efficiency in count- 
less industrial applications, where its 














NO 
SHORTAGE 
HERE! 


- small size, low cost, high capacity, ease of installation and 


lubrication have made possible improvements in product 
design and operation, or reductions in manufacturing 
costs. And today there is a still more important reason for 
the use of the Needle Bearing—its availability for prompt 
shipment on rush orders. 

You can eliminate one source of production delays by 
planning now to incorporate the Needle Bearing in your 
designs. Torrington engineers will 
be glad to work with you in adapting 
the Needle Bearing’s advantages to 
your specific problem. For full details 
write for Catalog No. 107. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S.A. © Estab. 1866 


Makers of Needle and Ball Bearings 


New York Boston Philadelphia Detroit 
Cleveland Chicago Los Angeles Seattle 
San Francisco Toronto London, England 


BEARING 





EFFICIENT OPERATION SAVINGS 


IN WEIGHT 


LONGER SERVICE LIFE 








Torrington Needle Bearings permit 
anti-friction construction at important 
points in A.C.F. passenger coaches, 
giving smooth, efficient operation. 
Needle Bearings contribute also to 
reduction in need of service attention, 
because of their long life and efficient 
Jubrication. 


THE A. C.F. MOTORS COMPANY 








Needle Bearings themselves are light 
in weight, and their simple design 
often permits additional weight sav- 
ings through simplification of sur- 
rounding parts. These advantages are 
especially important in aircraft appli- 
cations—for example, in Republic’s 
P-43 “Lancer” pursuit plane. 





REPUBLIC AVIATION 














Use of Needle Bearings at six loca- 
tions on the power automatic chuck 
unit of Warner & Swasey’s No. 2 
Turret Lathe results in longer life of 
the unit, insures smooth operation as 
well. High capacity and small size of 
the Neédle Bearing are additional ad 
vantages in this application. 


THE WARNER & SWASEY CO. 
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November October November 
1941 1941 1940 

Chevrolet 11,845 13,947 14,316 
Ford.. 11,247 7,916 14,127 
International 4,161 6,550 5,283 
es 4,107 5,102 3,990 
G. M. C. 2,654 3,573 3,324 
Mack... 468 1,031 758 
White 540 807 568 
Plymouth 99 199 627 
Diamond T 325 475 458 
Studebaker 333 486 45 
Autocar 162 221 156 
Divco 194 181 87 
Brockway 162 213 171 
Willys-Americar 95 130 121 
Federal 114 150 121 
Reo. . 119 163 103 
Hudson... 34 31 62 
Sterling... 16 25 37 
FW. BD... . 27 16 14 
Bantam. 4 
Miscellaneous 97 136 72 
Total. 36,799 41,352 44,444 


November New Truck Registrat 


10ns 
} 

| PerCent | Per Cent of Total 
ELEVEN MONTHS | Change, Eleven Months 

11 Months i : 

1941 over 

1941 1940 1940 1941 1940 
199.248 169,523 + 17.5 33.23 33.11 
162,578 | 144,986 + 12.1 27.11 28.32 
86,862 71,331 + 21.8 14.48 13.93 
58,458 50.143 + 16.6 9.75 9.79 
42,613 35,556 + 19.8 7.11 6.95 
8.975 7,106 + 26.3 1.50 1.39 
8.686 5,876 + 47.8 1.45 1.15 
7,654 8,761 — 12.6 1.28 1.71 
5,688 5.948 - 4.4 95 1.16 
4,766 1.084 | +339.7 .79 4 
2,355 1,795 | + 31.2 .39 a 
2,210 1,500 + 47.3 a .29 
2,151 1,537 + 39.9 .36 .30 
1,850 2.184 — 15.3 oan .42 
1,464 1,479 — 1.1 .24 .29 
1,454 530 +174.3 .24 WW 
702 685 + 2.5 A 13 
374 313 + 19.5 .06 .06 
265 237 + 11.8 .04 .05 
40 331 — 87.9 01 .06 
1,298 1,060 | + 22.5 0 .21 
599,691 511.965 + 17.1 100.00 100.00 


New Economies May Result 
in Increased Metal Output 


Scrap Dealers Partly Responsible for Scrap Shortage; 
New Moves Increase Supply of Copper for War Production 


by W. C. Hirsch 

Plans for extending mass _ produc- 
tion economies in the field of steel and 
other metal products used in the mak- 
ing of munitions, through intensified 
standardization, bid fair to result not 
only in lifting current output, but to 
lead to reforms in this direction once 
the war emergency is over. Special- 


ists in the cold-finishing of steel have 
opened discussions with representatives 
of the armed services to learn what 
forms of shell steel are essential in the 
conduct of the war and which grades 
and gages, if any, play so subordinate 
a role that, if output of shell steel as 





NOVEMBER OCTOBER NOVEMBER 





November New Passenger 


a whole is proportionately benefited 
thereby, such descriptions might be 
eliminated. William G. Hume was the 
Government’s presiding officer over the 
deliberations. The job of plugging 
each and every hole, no matter how 
small, that tends to lower defense pro- 
duction, is gradually taking on more 
and more of a constructive rather than 
a merely prohibitory character. 

There are still innumerable head- 
aches. in the continuance of practices 
that were advantageous in normal 
times, but are very much of a brake 
on the flow of material into defense 


(Turn to page 70, please) 









Congress Asked to 
Aid Car Dealers 


The National Automobile Dealers 
Association, Washington,  D. GC. 
through its president, L. Clare Car- 
gile, has petitioned the Small Business 
Committee .of the House of Repre- 
sentatives to give full consideration to 
automobile dealers who are _ losing 
their businesses through freezing car 
production. Eight specific’ considera- 
tions were asked. These included per- 
mission to fill orders dated prior to 
Jan. 1, 1942; permission to include han- 
dling and adequate mark-up charges in 
the car price; automobile and truck 
sales to be handled through authorized 
dealers (except military vehicles) ; gov- 
ernment to pay full price for all requi- 
sitioned cars; the government to pay 
insurance, financing and storage costs 
from date of freezing order to date of 
liquidation of cars; the government to 
purchase remaining cars and trucks in 
dealers’ hands after July 1, 1942; no 
restrictions to be placed on sale of 
special body cars and trucks. ‘ 


No Battery or 
Plug Rationing 


There will be no need for rationing 
batteries or spark plugs, according to 
Leon Henderson, Director of the Divi- 
sion of Civilian Supply. “There is no 
intention of interfering with sales of 
batteries or spark plugs for replace- 
ment purposes for cars and trucks,” he 
said. 


SAE Opens L.A. Office 


The Society of Automotive Engineers 
has established a west coast branch 
office at 530 W. 6th St., Los Angeles, 
Calif., under the direction E. F. Lowe, 
SAE assistant general manager. 
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Per Cent Per Cent of Total TWO MONTHS MODEL YEAR 
ELEVEN MONTHS Change, Eleven Months gt Reto self st 
| 11 Months, ee ia 
| | 1941 over | Per Cent 
1940 | 1941 1940 | 4 1941 1940 1941 1940 nge 
| 
72,011 845,186 | 764,533 + 10.5 23.76 24.81 76,037 143,700 — 47.1 
48,412 | 574,990 489,935 | + 17.4 16.16 15.90 1,360 90,173 — 43.1 
37,452 | 432,312 | 402,472 + 7.4 12.15 13.06 38,239 78,969 — 51.6 
27,951 | 291,867 | 266,755 + 9.4 8.21 8.66 25,505 60,234 — 57.7 
23,817 | 217,462 | 10,672 + 28.8 7.63 6.84 25,392 46,393 — 45.3 
19,887 | 218,907 | 179,516 + 21.9 6.15 5.83 18,812 38,514 — 51.2 
15,785 | 204,973 | 179,668 + 14,1 5.76 5.83 20,102 26,058 — 22.9 
9,702 137,466 88,696 + 54.9 3.86 2.88 1,370 16,188 — 29.8 
8,057 107,264 93,534 + 14.7 3.02 3.04 11.890 8.179 — 34.6 
,102 87,140 | ,946 + 34.2 2.45 2.11 8,384 10.922 — 23.6 
6,996 77,486 | 72,573 + 6.8 2.18 2.36 7,830 11.755 — 33.4 
4,427 | 74,205 46,689 | + 58.9 2.09 1,52 6,613 6,961 — 5.0 
6,058 | 69,366 | 73,752 — 5.9 1.95 2.39 7,301 14,102 — 48.2 
5,813 65,029 68,116 — 4.5 1.83 2.21 10,855 12,859 — 15.6 
4,548 | 56,956 | ,204 + 71.5 1.60 1.08 6,273 8,519 — 26.4 
1,783 | 1,140 | 19,773 + 6.9 .59 -64 1,868 3,201 — 41.6 
1,787 17,515 19,187 - 8.7 -49 -62 2,067 3,646 — 43.3 
31 1,030 | 400 | +157.5 .04 01 208 79 +163.3 
180 | 539 | 1,706 | — 68.4 .02 06 20 381 — 94.8 
29 129 774 | — 83.3 ae .02 9 73 — 87.7 
602 2,016 | 4,115 — 51.0 .06 13 133 1,028 — 87.1 
301,430 | 3,556,978 | 3,081,016 | + 15.4 100.00 100.00 330,232 591,925 — 44.2 
69,041 | 861,891 , 735,782 | + 17.1 24.23 23.88 78,059 | 132,137 — 40.9 
57,195 | 669,991 | 581,695 | + 15.2 18.84 18:88 107,608 | 105,574 + 1.9 
48,214 | 1,684,378 | 1,454,680 | + 15.8 47.35 47.21 | 105,668 | 297,360 — 64.5 
26,980 | 340,718 308,859 | + 10.3 | 9.58 10.03 | 38,897 | 56,854 — 31.6 





1 
| 
Chevrolet. . 35,794 | 40,243 | 
Ford..... 26,690 | 24,670 | 
Plymouth. . 17,187 21,052 | 
Buick... 14,917 | 588 | 
Pontiac... 13,338 | 12,054 | 
Oldsmobile... 10,980 | 7,832 | 
Dodge...... 9,647 | 10,455 
Chrysler. . 5,458 | 5,912 | 
Studebaker 5,696 6,194 | 
DeSoto... 3,898 | 4,450 | 
‘Mercury 4,435 | 3,395 | 
‘Nash... 3,215 | 3,398 | 
‘Hudson... 3,152 | 4,149 
(Packard. . . 4,773 6,082 | 
‘Cadillac... 3,545 2,728 | 
‘Willys-Americar 3 | 1,135 | 
‘Lincoln... .. 1,098 | 969 | 
‘Cros'ey... 72 136 | 
Graham... 8 12 | 
‘Bantam. . 4 | 5 
‘Miscellaneous 107 | 26 | 
Total... 164,747 | 165,485 | 
Chrysler Corp. 36,190 41,869 
ae 78.574 | 29,034 | 
General Motors Corp... 2,223 | 3,445 
All Gthere..........:..... 17,760 | 21,137 | 
50 





AUTOMOTIVE and AVIATION INDUSTRIES 





| 
| 














lid a job for YOU! 


M. ST people never heard of Asahel Hubbard. 
The machines he built no longer run, but in 
building them he did a job for you. He pio- 
neered advances in engineering, management 
and precision workmanship that industry takes 
for granted today. And so did many other men, 
like Hedge, Kendall, Lawrence, Howe and Hart- 
ness whose labors marked the progress of this 
company and its predecessors. 


Today Jones & Lamson engineering is con- 


tinuing, broadening and speeding up a progress 


JSONES & 


MACHINE COMPANY - 





















Jones & Lamson Automatic 
Thread Grinder Model TG-1245 — 


Springfield. 





which long ago began— and which has never 
stopped. 

That is why modern Jones & Lamson ma- 
chine tool technique is ready to meet today’s 
emergency and help to produce the things’ we 
need to win this war. 

That is why it pays to put production prob- 
lems up to Jones & Lamson engineers. Inquir- 
ies from large companies or small receive 


prompt, complete and careful study here. 


LAMSON 


U. 8S. A. 





Vermont. 





Manufacturers of 


Ram & Saddle Type Universal Turret 
Lathes . . . Fay Automatic Lathes .. . 
Automatic Thread Grinding Machines 
. . . Comparators ... Automatic 


Opening Threading Dies and Chasers. 


















Conversion Still Causes 


Decrease in Employment 
Plans Considered for the Relief of Displaced Workers; © 


Employment Expected to 


General Motors Corp., the largest 


employer of automotive labor in the 
country, has seen its employment de- 
cline 39 per cent over a three-month 
period due to curtailment of automobile 
and truck production, with no like in- 
crease in war production payrolls. Em- 
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“STURAC 


Reach Pre-War Levels in 1943 


ployment on civilian goods dropped 62 
per cent, from 229,351 workers in No- 
vember to 88,711 in February, and the 
latter may be further reduced due to 
priorities and little automotive activity 
outside military needs. Military pro- 
duction employment in the three months 
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MACHINERY OILS & GREASES 


@ Here is the answer to many of your lubrication prob- 
lems caused by today’s production demand of heavy 
loads, high speeds, and continuous operation of machinery 
and machine tools. “Sturaco” EP Oils and Greases, with- 
out any change in your accustomed viscosity or consist- 
ency, offer a minimum of 300% increased load carrying 





capacity with notable low torque. 


Lubrication of ways — spindle bearings — gear heads 
— elevating screws — speed reducers — 


are typical examples where “Sturaco” 
application has solved tough lubrica- 
tion problems. If you need help, write 


or phone today. 
® 


SEND FOR the new “Sturaco” booklet outlining 


laboratory research behind this genuine 


velopment, describing typical applications and 


listing various grades. 
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increased 35 per cent from 67,744 in 
November to 91,257 in February. 

Employment on war production is in- 
creasing at the rate of about 7000 em- 
ployees per month, according to Presi- 
dent C. E. Wilson. Although it is 
difficult to gauge the extent of the war 
effort, he does not anticipate total em- 
ployment reaching pre-war levels until 
1943. 

The question of premium payments 
for week-end work when it comes with- 
in the 40-hour week has been submitted 
by GM and the UAW-CIO to arbitra- 
tion. Dr. George M. Taylor, former 
umpire under the national labor agree- 
ment between the UAW-CIO and GM, 
originally was slated to arbitrate the 
matter of week-end wage premiums but 
his selection for the National War 
Labor Board by President Roosevelt as 
a representative of the public pre- 
vented his filling the role. 

Dr. Taylor’s successor as umpire un- 
der the GM contract will be G. Allan 
Dash, Jr., of Philadelphia, associated 
with the industrial research department 
of the University of Pennsylvania since 
1938. He will make his headquarters in 
Detroit. 

Reflecting the curtailment of auto- 
mobile manufacturing, claims for un- 
employment compensation in Michigan 
climbed to 177.351 during mid-January 
compared to 40,352 a month previously. 
Industrial employment in Cleveland dur- 
ing December declined 3 per cent from 
November, the first such drop in 28 
months. The decline was accounted for 
by layoff of 3550 workers in automo- 
tive parts plants. On the other hand, 
employment in 51 Toledo plants showed 
an upturn in mid-January after five 
weeks of decline; it was also 20 per cent 
above the level of January, 1941. Em- 
ployment in Michigan automobile plants 
declined 12 per cent in December from 
the previous month. 

Senator Prentiss M. Brown, of Michi- 
gan, estimated 260,000 production work- 
ers idle in the state during January, 
with 50,000 more due to be laid off in 
February due to cessation of automobile 
manufacturing. During four weeks 
ending December 27, 161,418 workers 
in Michigan filed claims for jobless 
benefits. Detroit, Flint, and Pontiac 
were the cities most affected. 

Automobile salesmen have been major 
victims of the automobile manufactur- 
ing ban, with a substantial number of 
the nation’s 500,000 men in that cate- 
gory laid off due to the government 
“freezing” order. Congressmen have 
gone on record as demanding that a 
share of the proposed appropriation of 
$300 million for workers laid off by 
reason of the dislocation attendant 
upon conversion from a peace-time to 
a war economy be available to alleviate 
the plight of automobile salesmen. 

Furthering the program of training 
for war industry, Ford Motor Co. has 
begun construction of a new $500,090 
school. It will have a capacity of about 
8000 students, who will learn a variety 
of essential aircraft mechanical trades. 
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Now — 


COMPLETELY a FUUKUEWO LE 
AUTOMATIC HONING MICR-O-SIZE CONTROL 


One completely automatic Microfinish operation removes from .0015” to .0025” stock 
from reamed VALVE STEM GUIDES at the rate of approximately 200 pieces per hour. 
Uniform size is generated within :0005” and bore accuracy within .0001” to .0002” limits. 
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THE HYDROHONER 





The Automatic Micr-O-Size Control Unit generates accu- 
rate sizing, in high production, uniformly within limits from 
.0002” to .0005”, reducing the tolerance range and number 
of selective fits. It offers increased production through 
simplified practice. It is provided with an unique feature: 
visual dials for set-up, adjustment, and complete operating 


/ = 
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control. Additional features comprise: 4 4 : : lle. U | I F 0 R M S I Z E 


e Instantaneous abrasive expansion only to average 





rough bore size—by hydraulic pressure control—and — ex: —— 
thereafter positively restrained against any backlash; of | 





followed by— " 7EI9 y 
e A controlled, uniform rate of abrasive expansion feed- neg t i6 7 ae ) 
out to uniform size and finish—under variable pressure, eo 


: <3 S Tht. m7 
hydraulically actuated control, synchronized with an - 
adjustable time cycle, and, 


e Expansion collapse of the abrasive members always 


to the same starting diameter—under mechanical 2 7 = = ry] SURFACE FINISH 
—— automatic compensation for average = Li iI 
one wear. a 


This equipment, for the first time in honing makes 
completely automatic operation successful, in high 
production as shown above left. 
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MICROMATIC 


HONE CORPORATION 


1345 East Milwaukee Ave. —— rh : EXTERNAL 
DETROIT, MICHIGAN, U.S.A. NASR 


February 1, 1942 When writing to advertisers please mention 


STOCK REMOVAL 








PROCESS SAFETY 





INTERNAL 





AUTOMOTIVE and AVIATION INDUSTRIES 

















































WORCESTER, 


German Derelict 


After a British victory at Tobruk, these 
New Zealand soldiers stopped to inspect 
this derelict enemy tank. Although it is 
labeled as the largest ever used in 
modern warfare, this tank is probably 


surpassed by some late Russian models. 


European 





MASS. 


HARVEY, 


VE. 





DETROIT, 
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MICH. 
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Army Experimenting 
With Cast Iron Pistons 


The Army Quartermaster Corps is 
now testing experimental vehicles 
equipped with cast iron pistons in an 
effort to conserve aluminum. 


Willys Conversion 100% 


The Willys-Overland Co., claims the 
distinction of being the first automo- 
tive manufacturer to completely con- 
vert its plants to total war production. 
The company’s war orders for Jeeps 
and reconnaissance cars now totals 
€142 million. 


OPM Moves Detroit Offices 


The Detroit office of the Division of 
Contract Distribution, formerly of the 
OPM, has moved into new and larger 
quarters in the Boulevard Bldg., Wood- 
ward Ave. and E. Grand Blvd. The Di- 
vision of Priorities and the Training 
Within Industry Branch will share the 
new offices. The Division of Contract 
Distribution recently opened a branch 
office in the Michigan National Bank 
Bldg., 77 Monroe Ave., NW, Grand 
Rapids, Mich. George A. Dimmer, for- 
merly of the Detroit staff, is in charge. 





Conventions and Meetings 


Motor & Mquipment Wholesalers Assoc., 


temas ST bck soa valcceaeaias Feb. 23-28 
American Society for Testing Materials, 
NINE so 5.06 4e6000sdneeeas March 2-5 


Society of Automotive Engineers, Natl. 
Aeronautic Meeting, New York City, 
March 12-13 
Engineers, 
Houston, Texas, 
Mar. 23-25 
Petroleum Assoc., Cleveland, O., 
April 16-17 
American Foundrymen’s Assoc. Annual 
Convention, Cleveland, O. .April 20-24 
Chamber of Commerce of U. S., Annual 
Meeting, Washington, D. C..April 27-30 
Society of Automotive Engineers, Semi- 


Amer. Society 
Spring 


Mechanical 
Meeting, 


Natl. 


Annual Meeting, White Sulphur 

mprinee, W. VE. ciccusscs May 31-June 6 
Natl. Metal Congress & Exposition, 

SPUNNIE 1s ache rg alaae davai Rare Oct. 12-17 
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19 PLACES TO GET A 50% SAVING 
IN ASSEMBLY TIME 


To back up your industry with a continu- 
ously plentiful supply of one of your most- 
in-demand items, a total of 19 screw manu- 
facturers have been equipped to produce 
time saving, trouble-saving Phillips Re- 
cessed Head Screws. 


Tremendous manufacturing capacity .. . 
nationwide distribution . . . are augmented 
by a corps of 150 sales engineers, qualified 
to help you get the most from Phillips. In 
the average case, they can show you how to 
save 50% in assembly time — eliminate 
operations, prevent accidents, eliminate 
burrs, get stronger fastenings. 


The shape, taper and depth of the Phillips 
recess were determined after thousands of 
tests. The drivers maximum turning power 
is utilized without sacrifice of strength in 
the screw head . . . without danger of shear- 
ing the metal or breaking the bit. That’s 
why the majority of units turned out by 
leading aviation and automotive concerns hi) 
are Phillips-assembled. 504 


~~ 


Phillips Recessed Head Screws 


WOOD SCREWS - MACHINE SCREWS - SHEET METAL SCREWS - STOVE BOLTS - SPECIAL THREAD CUTTING SCREWS - SCREWS WITH LOCK WASHERS 


U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; 2,082,085; 2,084,078; 2,084,079; 2,090,338. 
Other Domestic and Foreign Patents Allowed and Pending. 











Order stronger, cost-cutting Phillips from any of these sources 








American Screw Co., Providence, R. 1. New England Screw Co., Keene, N.H. 

The Bristol Co., Waterbury, Conn. The Charles Parker Co., Meriden, Conn. 

Central Screw Co., Chicago, Il. Parker-Kalon Corp., New York, N.Y. 

Chandler Products Corp., Cleveland, Ohio Pawtucket Screw Co., Pawtucket, R.1. 

Continental Screw Co., New Bedford, Mass. Pheoll Manufacturing Co., Chicago, Ill. 

The Corbin Screw Corp., New Britain, Conn. Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 


International Screw Co., Detroit, Mich. covill Manufacturing Co., Waterbury, Conn. 

The Lamson & Sessions Co., Cleveland, Ohio Shakeproof Inc., Chicago, Ill. 

The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N.H 
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Herman E. Pleasant, formerly vice-presi- 
dent and general manager of the Crampton 


Mfg. Co., Holland, Mich., has been named 
manager of the Grand Rapids office of the 
Division of Contract Distribution. 

E. A. Erickson, formerly assistant general 
service manager, has been appointed ser- 
vice manager for Oldsmobile. He succeeds 
J. J. Dobbs, who becomes defense service 
manager. F. A. Guckian, former Detroit 
zone manager, has been named assistant 
general service manager in charge of the 
western half of the U. S., succeeding Erick- 
son. J. D. Rose continues as assistant gen- 
eral service manager in charge of the 


eastern half of the U. S. D. P. Chamberlin 
succeeds Guckian in Detroit. 

Carl Breer, executive engineer of the 
Chrysler Corp., has been e’scted first vice- 
president of the Detroit Athletic Club, while 
Marvin E. Coyle, vice-president of General 
Motors Corp. and general .manager of 
Chevrolet, has been elected second vice- 
president. Harvey C. Fruehauf, president 
of Fruehauf Trailer Co., has been named 
treasurer of the club. 

Alfred R. Glancy, former head of the 
Pontiae Motor Division of GM, has been 
named consultant to the Secretary of War 
and special assistant to the under-secretary. 
He formerly was connected with the ord- 
nance section of OPM. 

Cyril Chappellet, secretary 
Aircraft Corp., has been 
president. 

James E. 


of Lockheed 
elected a vice- 
Trainer, 


vice-president in 
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THEY CAN TAKE IT 
—Theyre ACADIA 
Synthetic Rubber 


Automotive and aircraft parts made of 
Acadia Synthetic Rubber offer greater 
resistance to aging, heat, sunlight, alco- 
hol, oils, kerosene, and other destruc- 
tive solvents. That’s why they are so 
widely specified by automotive and air- 
craft designers. 


Precision - molded of Neoprene, Per- 
bunan, Hycar and Thiokol, they are 


available in a wide range of formulas 
and in any size or shape desired. 


Washers, gaskets, packings, diaphragms, 
and other important parts, as well as 
sheet stock of Acadia Molded Syn- 
thetic Rubbers, can assist in your de- 
sign and production. Acadia engineers 
will gladly cooperate if you will write 
them fully, without obligation, and send 
a blueprint if required. 


ACADIA 


SYNTHETIC 


PRODUCTS 


DIVISION WESTERN FELT WORKS 


4039-4117 Ogden Avenue 


Chicago, Illinois 


Largest Independent Manufacturers and Cutters of Wool, 


Hair and Jute Felts. 


Established 1899. 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 
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charge of production, and Raymond C. Fire- 
stone, manager of the Memphis division, 
have been elected members of the board 
of directors of Firestone Tire & Rubber Co. 

To expedite the company’s war effort, 
three vice-presidents of U. S. Rubber Co. 
have been given new assignments. Thomas 
J. Needham has been appointed chairman 
of the War Products committee, Harry E. 
Humphreys has been named to that com- 
mittee and also to the chairmanship of the 
finance committee and Herbert E. Smith 
has been made vice-chairman of the execu- 
tive committee. 

Centralizing its war production responsi- 
bility, Buick Motor Division of GM has 
named R. M. Wagner production manager 
for all plants and products. C. N. Ofield, 
former chief inspector of aircraft engine 
production, becomes chief inspector for all 
plants and products, Fred Pyper will under- 
take similar duties as master mechanic 
and Ivan L. Wiles, divisional comptroller, 
has been assigned responsibility for all 
Buick accounting activities. 

L. H. Grisell has been appointed chief en- 
gineer of Kermath Mfg. Co. He was former- 
ly with Scripps Motor Co. as chief engineer. 

R. M. Marberry, sales promotion man- 
ager of the Timken Silent Automatic Divi- 
sion, has been appointed advertising man- 
ager of The Timken-Detroit Axle Company. 

Jack Bailhe has become public relations 
director of Vultee Aircraft, Inc. 

Wallace N. Guthrie has been elected ex- 
ecutive vice-president and appointed gen- 
eral manager of Cuno Engineering Corp. 

J. F. Lincoln, president of The Lincoln 
Electric Co., has been travelling 17 cities 
on a war industry speaking tour. 

F. H. Lindus, Los Angeles branch man- 
ager of the Service Division of Timken 
Roller Bearing Co. has been transferred 
to sales promotion work at Canton, Ohio. 

J. B. O’Connor, director and manager of 
the Operating Division, succeeds J. E. 
Bales, retired, as vice-president in charge 
of development and design engineering at 
Lyon Metal Products, Inc. Mr. Bales con- 
tinues as a director of the company. 

James F. McNamara, mill products sales 
manager of The International Nickel Co., 
was elected a member of the board of 
directors of Lukens Steel Co. 

Fred F. Herzer has been appointed vice- 
president in charge of production at Adel 
Precision Products Corp., Burbank, Calif. 
Prior to joining Adel, Herzer was assistant 
chief engineer at Vultee Aircraft. 

Clyde Llewelyn has been appointed as- 
sistant to the president of Bliss & Laughlin, 
Inc. During the past 20 months he has 
been in charge of the company’s problems 
pertaining to the handling of priorities, 
allocations, clarification of Government 
specifications, etce., and will continue in 
Washington in this capacity. 

Dr. Willard H. Dow, president and gen- 
eral manager of the Dow Chemical Co., has 
been elected to special term membership on 
the corporation of Massachusetts Institute 
of Technology for a five-year period. 

Rolf Nugent, formerly director of 
of Consumer Credit Studies for 
Russell Sage Foundation, has been ap- 
pointed associate price executive in the 
automobile and truck section of the Office 
of Price Administration. 

Brigadier General James L. Fink has 
been appointed Chief of the Motor Trans- 
port Division of the Office of the Quarter- 
master General, the War Department an- 
nounced today. 

1. M. Laddon, formerly vice-president and 
works manager, has been named executive 
vice-president and general manager of Con- 
solidated Aircraft Corp. 
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Stewart-Warner on 
24-Hour Schedule 


All Stewart-Warner Corp. plants at 
Chicago, Indianapolis, Bridgeport, 
Conn., and Belleville, Ont., have gone on 
a 24-hour production basis on war con- 
tracts. The order affects between 11,- 
000 and 12,000 workers. 
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NEWTON DRUM TYPE MILLERS MAINTAIN 
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Continued advances and improvement in the design of And when we turn once more to peace time pursuits 
NEWTON Drum Type Millers have made them excep- NEWTON DRUM Type Millers and other NEWTON moa- 
chine tools for mass production will be found still main- 


tional performers for rough and finish milling parts with 
taining their leadership in design and performance. 


parallel surfaces accurately and quickly. 
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McCord Experiments Reed Gets WPB Post 


With Steel in Radiators Philip D. Reed, chairman of the . ° ° 
, , board of directors of the General Elec- Business In Brief 
McCord Radiator & Mfg. Co. is ex- 


‘ : : cata tric Co., has been named head of the 
perimenting with the substitution of 


: 4 : Industrial Branches in the Division of Written by the Guaranty Trust Co. 
steel for copper in automobile radiator [ndustry Operations of the War Pro- New York, Exclusively for Auto- 
construction. Company engineers are 


: : ; ‘ duction Board. MOTIVE AND AVIATION INDUSTRIES 
pushing their research with the view 


to using the new type radiator in 


truck The government has evidenced Business activity continues close to 
oKS : ~ ¥ m : : 

: gay : : 2 ‘ the peak. The seasonally adjusted in- 

its interest in the radiator. Tool Maker Moves dex of The New York Times for the 

The new radiator effects a 50 per — Anton Smit & Co. Inc, manufac. | eS ee eee or 

. . eye . ot.g -] > > 2S « Bi - 

cent saving in copper, utilizing brass turer of diamond tools, have moved to mal, as against 132.1 for the preceding 

for the tubes and wetted surfaces and new offices at 333 W. 52nd St., New week and 122.3 for the corresponding 

substituting steel in the fins. York, N. Y. period last year. The unadjusted in- 


dex of The Journal of Commerce for 
the same period is 123.6 per cent of 
the 1927-29 average (preliminary), as 
‘compared with 120.9 a week earlier 
and 114.9 a year ago. 


Retail trade has been sustained at 
a very high level. Department store 

sales for the week ended January 17, 

as reported by the Federal Reserve 


Board, were 45 per cent larger than 
in the similar period a year ago. To- 
tal sales for the four weeks ended on 


| that date were 36 per cent above last 
ry yl rs | i ri rs | | | ri  S ee. year’s comparable figure. 


Railway freight loadings increased 
contra-seasonally during the week 
ended January 17, totaling 811,196 
ears, 10 per cent above the figure Tor 
the preceding week and 15 per cent 
above that a year ago. 





| Bank debits in leading centers dur- 
ing the thirteen weeks ended January 
14 were 20 per cent larger than in 
the corresponding period a year ear- 
lier. The increase outside New York 
City amounted to 25 per cent 

Electric power production during 
the week ended January 17 was slight- 
ly smaller than in the preceding week 
but was 14.5 per cent larger than a 
year ago. This gain compares with 
one of 15.7 per cent a week earlier. 

Steel ingot production for the week 
ended January 24 was scheduled at 
97.7 per cent of capacity, virtually 
equal to the 97.8 per cent ‘rate re- 
ported a week before. A year ago the 
level was 96.5 per cent. 

A contra-seasonal rise in cotton mill 
activity during the week ended Jan- 
uary 17 carried the adjusted index of 
The New York Times to 167.1 per 
cent of the estimated normal, as com- 
pared with 162.0 the week before and 
147.6 a year ago. 




















Bituminous coal production for the 
week ended January 10 averaged 
1,821,000 tons daily, as against 1,960,- 
000 tons for the preceding week and 
1,691,000 tons for the corresponding 
period last year. 


“MONARCH” LATHE—Metered feed to 
ways, cross slide, apron bearings . . . 
* 


@ High standards of machine 
» accuracy, versatility and speed 
| become of maximum value only 
' when they are MAINTAINED. 


a 
Bijur-lubricated machines are} \ 


Z i 
protected for life! Bearings, 


} 102.3 a week before. The weekly 1n- 

x 1 dex of the Bureau of Labor Statistics 
slides, gears... to each Bijur-fed BaYweyaa-vei 

id oil-film it individually ‘needs. 


i 


YF 


Professor Fisher’s index of whole- 
sale commodity prices for the week 
ended January 17 stands at 102.6 per 
cent of the 1926 average, as against 





for the same period and on the same 
base stands at 95.6, the highest since 





Automatically! Fora day 


te ke . . ° ° September, 1929, as compared with 
‘ px SiGGer output of higher quality work oil film 95.0 for the preceding week and 80.6 
. .. for savings on maintenance . . . standardize on BIJUR. 


| a year ago. 
| BIJUR LUBRICATING CORPORATION, Long Island City, New York B[) each Member bank reserves rose $153 


million during the week ended Janu- 


i * di id | ary 21, mainly as the result of Trea- 
: indiviaua sury disbursements as reflected in a 
decline of $135 million in Treasury 

! bearing deposits with the Federal Reserve 
: eee 4 . =! » 

' ' banks. The gold stock increased $10 


million and the amount of money in 
AUTOMATICALLY (2 LUBRICATION 


1330 


circulation $15 million. 
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What is ArmaSteel? 


ArmaSteel is a cast ferrous metal, pro- 
duced, under strict technical control, 
in a wide range of physical properties 
adapting it to the exacting requirements 
of specific applications. Among its prop- 
erties are high yield strength, compa- 
rable with that of steel forgings in the 
1035-1050 range (any specified yield 
strength up to 90,000 Ib. per sq. in. can 
be attained); good fatigue properties; 
excellent wear resistance: high harden- 
ability rating, with ready response to 
localized hardening: good damping 
characteristics; ability to take a _ fine 
machined finish. .. . . As compared with 
steel bar stock and drop forgings of equal 
Brinell hardness, ArmaSteel possesses 
10 to 30 per cent better machinability, 
resulting in a 20 to 100 per cent increase 
in finished parts per tool grind. Up to 
50 per cent in man-hours of machining 
time are being saved where ArmaSteel 
castings have replaced forgings..... 4rma- 
Steel can be produced in any desired 
strength over a wide range of hardness, 
the most commonly used commercial 
ranges being 197-241 and 163-207 Brinell. 


ArmaSteel 


@ speeds production 
@ reduces costs 
@ improves the product 


Long before there was any need to conserve 
high-grade steel and aluminum for defense 
and victory, ArmaSteel castings found ready 
acceptance in the automotive and appliance 
industries—not just as a substitute for steel 
forgings and aluminum castings, but as a 
superior material in many respects. These 
industries adopted ArmaSteel on its own 
merits, to improve their products, to speed 
production and to reduce costs, in the man- 
ufacture of such parts as: 


Heavy-Duty Diesel Pistons... Camshafts 

-.- Shifter Forks .. . Universal Joint 

Yokes ... Transmission Gears ... Valve 

Rocker Arms... Refrigerator Crank- 
shafts and Connecting Rods 


Today ArmaSteel offers a ready solution of 
problems arising from the scarcity of steel 
forgings and non-ferrous metals... not to 
be used as a temporary expedient, but per- 
manently ... not at the expense of increased 
costs or lowered output, but to lower costs 
and increase production. Already it has 
solved scarce-metals problems in the manu- 
facture of passenger car and truck pistons 
and automotive camshafts. 


Behind the name ArmaSteel stands an 
organization that has been in the foundry 
industry for 23 years and now operates the 
largest foundry of its kind in the world. 
We are equipped to supply ArmaSteel cast- 
ings in any quantity—from a few for experi- 
mental purposes, to hundreds of thousands 
for production use. 


To those interested in investigating the 
possibilities of ArmaSteel, we offer all our 
laboratory resources, our technical knowl- 
edge and our practical foundry experience. 


Saginaw Malleable Iron Division 
General Motors Corporation, Saginaw, Michigan 
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World’s Largest 


Heralded as the world’s largest mobile 
field weapon, this 240-mm howitzer is 
carried in two pieces on rubber-tired 
buggies. The carriage of the huge 
weapon is towed by one prime mover; 


the barrel is towed by another truck. 





Hudson Making Bomber 


Fuselage Parts 


An entire building of the Hudson 
Motor Car Co., Detroit, has been con- 
verted for the manufacture of rear 
fuselage sections for the Martin B-26 
bomber. 


Miley Buys Plant 


The brake lining division of the 
Union Asbestos & Rubber Co. has been 
purchased by the L. J. Miley Co., Chi- 
cago. The plant acquired is at Cicero, 
Ill., and the purchase includes equip- 
ment, stocks and work in process. The 
Union Asbestos company will devote its 
remaining facilities to production of 
non-automotive products needed for the 
war effort. 








NADA Elects Officers 


Harry Sommers, of Atlanta, Ga., was 
elected president of NADA for 1942, 
succeeding L. Clare Cargile, of Tex- 
arkana, Ark. Herman Goodin, of Hunt- 
ington, Ind., was named first vice-presi- 
dent, Ralph Bonney, of Portland, Me., 
secretary, and David E. Castles, of St. 
Louis, was reelected treasurer. Cincin- 
nati was selected as the site for the 
1943 convention. 


j 
| 
| 
| 
| 
} 


W. Kenneth Norton 


W. Kenneth Norton, 45, manager of 
the defense material relationships office 
of General Motors Corp. in Washing- 
ton, died Jan. 9 at Cocoa Rockledge, 
Fla., following an attack of appendi- 
citis. He had been with GM since 1928. 





40 Years Ago 


Dallas, Tex., January 22, 1902. 

Editor Horseless Age: 
‘ : Can you furnish me with the follow- 
We are anxious to demonstrate a KERNS ing information? What companies are 
Drawing Compound on Your Toughest Job. furnishing horseless omnibuses_ or 
° ‘ . stages, such vehicles as can haul, say, 
Write or phone for test samples. No obligation. thirty or more passengers? I should 
like to get in correspondence with the 
factories making such stages, with a 
view to organizing a company to oper- 
ate a mobile stage line here which can 


T J — L Ps 4 ‘ 4 E be toy s Cc oO és 1 a . 4 compete with street cars. Would like 


to know in what cities such stages are 
2842 EAST 95th STREET . CHI om. Wiens ILL. now being operated and names of the 


companies. 


FORMAX MANUFACTURING CO. PHIL. A. MAYNARD & SON A. J. LYNCH & CO L. R. KERNS COMPANY, INC. L.w. 
3999 West. Eighteenth St. 713 Pioneer Building 2424 Enterprise St. 1609 Investment Bldg.  - 
Detroit, Michigan St. Paul, Minnesota Los Angeles, Calif. Pittsburgh, Penn. From The Horseless Age, January, 1902 
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FITCHBURG 


On High Speed Work: Bowgage Wheelhead units 
like this can be mounted on your present machines FITCHBURG 
to increase production and accuracy control by a > don 
new application of accepted mechanical principles. ee Pay: 








































GRINDING 





On Mass Production Work: Multiple precision grind- 
ing with special machines like these using stand- 
ard Bowgage Wheelhead units. 








On Splines: Greater accuracy at higher speed saves 
on assembly time, evens torque pressures and pro- 
duces finishes that wear better on sliding splines, 
to cut costs and boost profits. 








On Plain Cylindrical Work: By cutting out costly 
frills not needed on normal work and standard- 
izing on low cost, rigidly accurate, long-lived 
Fitchburg Grinders. They cost less to start with, 
save money as you use them. 








On Gear Grinding: The formed wheel method with 
an automatic closed cycle produces results in 
finish and accuracy with speed that will bring out 
hidden profits. 








On Tool Room and Small Lot Work: With Bath full 
universal grinders, easily and quickly adaptable to 
external, internal, surface, gear cutter and tool 
grinding. With this one machine you can do a 
wide range of precision work. 








U Fe G GRINDING MACHINE CORP. 


FITCHBURG, MASSACHUSETTS, U.S.A. 





Manufacturers of — Bowgage Wheelhead Units, Multiple Precision Grinding Units, 
Spline Grinders, Cylindrical Grinders, Gear Grinders and Bath Full Universal Grinders. 
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Automotive Council Plans 
(Continued from page 47) 


operating on war production be listed. 
In case of machines allocated to pres- 
ent war contracts or letters of intent, 
the items should be listed with the 
date when they will be required for 
production. If they have been allo- 
cated to bids now pending, they should 
be listed with the date when the bid 
will be closed or lost. If the equip- 
ment is working or assigned to produc- 
tion of authorized automobile replace- 
ment parts, they should be listed with 





SMOOTHNESS 


the date when they will be released 
from such production. 

Listing will not involve surrender of 
any rights in machines by a company. 
Sale or lease to another company of 
the equipment will be negotiated be- 
tween the parties concerned. Listed 
tools will be subject to automatic with- 
drawal if work develops for them in 
their present establishment. 

Members of the committee on or- 
ganization of the machine tool and 
equipment service are George Ever- 
son, of Chrysler; James Doyle, of 
Packard; C. W. Neff, of General 
Motors; Vincent Graf, of Briggs Mfg. 
Co.; F. L. Fralick, of Koestlin Tool & 


Unequalled SURFACE 
and SPHERICITY 


The series of lapping operations performed as a 
matter of course in the Strom plant give Strom 
Steel Balls a degree of surface smoothness and 
sphericity that has always been unequalled in any 


other regular grade of ball. 


Only through such 


unique lapping practice can extreme precision be 


obtained. 


Physical soundness, correct hardness, size accuracy, 
and sphericity are guaranteed unconditionally in 


all Strom Balls. 


Other types of balls—stainless steel, monel, brass 
and bronze — are also available in all standard 
sizes. Write for catalog and prices. 


{ro 


STEEL BALL CO. 


1850 So. 54th Avenue, Cicero, Il. 





The largest independent and exclusive Metal Ball Manufacturer 
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Die Corp., Detroit, representing the 
Auiomotive Tool & Die Manufactur- 
ers Association; L. D. Middleton, of 
Ford; McHenry and Cronin. 

The third division of the ACWP is 
the contract information service under 
the chairmanship of C. C. Carlton, 
vice president of Motor Wheel Corp. 
and president of APEM. This divi- 
sion will distribute shopping lists of 
the nation’s armed services, showing 
the general character of the work for 
which sources are sought by firms in 
the industry preparing to  subcon- 
tract, description of specific pieces 
wanted, and the type of equipment 
needed to produce the pieces wanted. 
Firms seeking subcontracts likewise will 
file lists showing types of machines 
and facilities available, types of work 
sought and previous experience and 
present contracts on war work. All 
participating firms will appoint con- 


| tact officials for this service as well as 
| for the machine tool and tool and die 
| listing services. 


In addition to these three divisions, 


| the ACWP has set up nine product 





subdivisions in which members of the 
industry engaged in similar work can 
pool their information on methods of 
production and their own manufac- 
turing experience to reduce the amount 
of trial and error which other new- 
comers to such products will have to 
undergo. Technical facilities of the 
SAE also will be called upon in this 
activity. 
The 
and 


subdivisions 
follow: aircraft 


various product 
their chairmen 


| engines, Nicholas Dreystadt, vice presi- 


trucks; 





dent of GM and general manager of 
Cadillac, which is producing Allison 
engine parts; airframes, C. E. Bleicher, 
vice president and general manager of 
DeSoto, which is making Martin 
bomber subassemblies; propellers and 
equipment, David Thomas, vice presi- 
dent of Bendix Aviation Corp.; tanks, 
armored cars, and parts, E. J. Hunt, 
general manager of the Chrysler Tank 
Arsenal; small arms, W. C. Williams, 
vice president of GM, which is making 
several types of machine guns; artil- 
lery, R. G. Waldron, of Hudson, which 
is making naval ordnance; ammuni- 
tion, E. A. Clark, vice president of 
Budd Wheel Co., which is making shell 
casings; military vehicles, I. B. Bab- 
cock, president and general manager 
of Yellow Truck & Coach Mfg. Co., 
ene of the largest makers of army 
marine equipment, G. T. 
Christopher, vice president of manu- 
facturing for Packard, which is mak- 
ing Diesel engines for the Navy. 

At the ACWP meeting, C. E. Wil- 
son, president of GM, pointed out that 
it was the first time that a completely 
representative group of the automo- 
bile industry ever had been brought 
together for a common objective. Com- 
petition between companies in the sales 
sense is out for the duration. Wilson 
said the automotive industry already 
has achieved quantity production of 
such war goods as machine guns, anti- 
aircraft guns, tanks and engines. 
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ONLY ONE 


UNIT TO 
HANDLE 


PRE-ASSEMBLED 
FASTENER UNITS 


Leck washer 4 fe0e lo nolale and cant drop off / 


AMERICAN SCREW COMPANY 


PROVIDENCE, RHODE ISLAND 


CHANDLER PRODUCTS CORPORATION 


CLEVELAND, OHIO 


CONTINENTAL SCREW COMPANY 


NEW BEDFORD, MASSACHUSETTS 


RELIANCE SPRING WASHER DIVISION 
EATON MANUFACTURING COMPANY 


MASSILLON, OHIO 


THE LAMSON & SESSIONS CO. 


Lo) © >3'6 2 07-0. poe e) - 6 fe) 
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THE NATIONAL SCREW & MFG. CO. 


CLEVELAND, OHIO 


PHEOLL MANUFACTURING CO. 


CHICAGO, ILLINOIS 


SCOVILL MANUFACTURING COMPANY 


WATERBURY, CONNECTICUT 


SHAKEPROOF Inc. 


CHICAGO, ILLINOIS 


THE STEEL COMPANY OF CANADA, LTD. 


HAMILTON, ONTARIO, CANADA 
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Civilian Production 
(Continued from page 46) 


was the only purchaser of new cars and 
trucks in January, as the ban on retail 
sales went into effect Jan. 1. It is esti- 
mated that approximately 650,000 pas- 
senger cars will be available for ra- 
tioning Feb. 10. Of this number all 
that were produced after Jan. 15, or 
an estimated 130,000 vehicles, will be 
held by dealers and financed by the 
Government as a future transportation 
pool, presumably to be available for 
1942 rationing needs. Any Government 


THE 


1901-1941 Carroll Avenue 
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DOLE VALVE 


needs for passenger cars and light 
trucks also will be purchased out of 
“frozen” dealer stocks rather than 
ordered from the factories. This will 
allow the plants to go ahead with all 
out war production. 

December, retail passenger car sales 
of 185,821 vehicles, according to the 
Automobile Manufacturers Association, 
marked a drop of 42 per cent from the 
same month of 1940 and were the small- 
est for the month since 1937. They also 
declined 6 per cent from November. 
New truck sales of 78,999 units in 
December were up 31 per cent from 
December, 1940, the largest on record. 


COMPANY 


a Chicago, Illinois 
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CENSORED 


An exclusive feature prepared by 
the London correspondent AUTo- 
MOTIVE AND AVIATION INDUSTRIES, 
M. W. Bourdon. 


of 


The shortage of new spark plugs has 
resulted in certain unscrupulous con- 
cerns and individuals buying up old 
ones, cleaning them, and otherwise 
making them look like new, and then 
selling them to unsuspecting dealers 
and vehicle owners either as new plugs 
or “factory reconditioned.” Spark 
plug manufacturers have, therefore, 
issued a‘*warning on this matter, men- 
tioning Where ceramic insula- 
tors have been painted to restore their 


as 


Cases 


appearance and new electrodes in 
securely fitted. 

* * * 
To encourage the promotion otf 


greater efficiency in munitions produc 


tion by small engineering firms, Lord 
Nuffield’s organization, operating 
through the Public Relations Depart- 
ment of the Morris Motor Co., has 
published a_ free-of-charge booklet 
dealing with the conversion of simple 


machine tools for specialized jobs. It 
explains, for instance, both textually 
and pictorially, how an ordinary sin- 
gle-spindle machine can be adapted to 
multi-head drilling equipment. 


# * * 


In connection with the supply of ma 


chine tools under the Lease-Lend Act, 
a new Order prohibits any registered 
dealer from. selling machine tools, 


new or used, or any tooling equipment, 
including © gages, measuring 
ments, ete., until the price 

certified by the registered importer, 
which price shall the maximum 
price, apart from a reasonable delivery 
charge. No such machine 
equipment may be sold for 


instru- 
has been 
be 
tools or 


resale. 











SAE Meeting 
(Continued from page 38) 


laneous character. The Navy Depart- 


ment needs idle facilities, needs the 
facilities of small parts makers and 


others whose business may be affected 
by the restrictions on motor car pro- 
duction. Much of the work may be of 
job-shop character due to the relatively 
small volume required. And that makes 
it a natural for job-shops, for repair 
shops, and for shops that have unusu- 
ally large machinery such as is used in 
vailroad maintenance and oil field work. 


Six-Wheel Braking 


ye IX-WHEEL braking performance can 

be made superior to others is the 
conclusion reached by W. F. Benning 
and M. C. Horine, of the Mack Mfg. 
Corp., who analyze the various prob- 


lems in connection with  six-wheel 
trucks. Comparisons also are made 


with the braking characteristics of four- 
wheel trucks and tractor-semi-trailers. 
AUTOMOTIVE AND AVIATION INDUSTRIES 
will publish an abstract of this paper 
and illustrations in a forthcoming issue. 
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VW/HERE AMERICA STOOD IN 1939 


The Dow Chemical Company began production of American 
made magnesium metal in 1915. It developed its own pro- 
ducing process, releasing this country from any dependence 


upon foreign sources of magnesium supply. 


But, the manufacture of metal was only the first step. It 
required years of research and experience to develop a 
range of practical magnesium alloys (Dowmetal) to serve in 
various applications. Methods of fabrication had to be 
adapted to conform to the specialized characteristics of 
magnesium. And, equally important, American industry had 
to be familiarized with this ultra-light metal—to learn by test 


and experience how it could serve many needs. All these 


steps took time. 


Despite all these factors, Dow, as the sole producer of mag- 
nesium for American industry, had developed by 1939 a 
domestic market requiring an annual production of 6,000,000 


pounds—a notable accomplishment. 


THE MAGNESIUM SITUATION IN 1940 





Early in 1940, Dow, having already sensed the rising need 


for magnesium in the awakening defense program, had 
voluntarily doubled the production facilities of its Midland 
plant. 


Fast on the heels of this first step in a vast expansion pro- 
gram came even greater—more startling news. In March, 
1940, Dow announced to American industry one of the most 
significant advances in modern chemical engineering—the 
first extraction of magnesium metal from the sea. This was 
the logical result of a long experience in the chemistry of 


natural brines. 


Acquiring a 1000 acre site on the Gulf of Mexico at Freeport, 
Texas, work on a mammoth magnesium plant was started 


without an instant’s delay. 





Working at incredible speed—using at times a construction 
crew numbering 4,800 men—the first unit of this plant was 
completed and began production in the record-breaking time 
of ten months. 


THE MAGNESIUM PICTURE IN 1941: 





















m On January 21, 1941, the 
=" first magnesium was poured 
+. —and shipped—from Dow’s 
2. Texas plant. This was the 
Ze first time in history that mag- 














nesium metal had been ex- 
tracted in commercial quantities from sea water—a goal long 
sought but never before realized. 


Combined with the already doubled production of magnesium 
at Midland, this made available an annual production rate 
of 36,000,000 pounds—a six-fold increase in our national 


magnesium supply in slightly over a year! 


As the year 1941 progressed so did the production facilities 
for magnesium. By the end of the year, American aircraft and 
other defense producers measured Dow's magnesium produc- 


tion at over 50,000,000 pounds annually—a considerably 





by American industry in an entire year. 








LOOK AT TODAY—AND TOMORROW 


Today, magnesium is rolling 
out of Dow's Michigan and 
Texas plants in unprece- 
dented volume and produc- 





tion is constantly mounting. 
In addition Dow is now build- 
ing at great speed new plants for the government that will 


overshadow in size and capacity any now in existence in 
this country. 


During those years when only the more progressive of American 
industrial engineers were utilizing the light-weight character- 
istics of Dowmetal, it would have seemed fantastic to think 
that some day the demand for this metal would soar to such 
stupendous heights. 


Yet that day is here and Dow is meeting the challenge as a 
great opportunity to do a national duty. And, if tomorrow 
more is asked—Dow wants you, and every American, to 
know it will respond with every ounce of effort—every resource 
—at its command. 





<a> MAGN ESF => 


THE DOW CHEMICAL COMPANY - MIDLAND, MICHIGAN 


New York + St. Louis + Chicago + San Francisco + Los Angeles + Seattle 
CHEMICAL S INDBISP ENSABL E 


Houston 


ree Ves TR Y A N D DEFENSE 
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Metal Output 
(Continued from page 50) 


utilization under present conditions. 
So Administrator Leon Henderson 
pointed out the other day that the prac- 
tice of many scrap producers in wait- 
ing to dispose of accumulations until 
they had a certain tonnage, so as to 
lower transportation and _ handling 
costs, interfererd seriously just now 
with the program of accelerating the 
re-use of scrap. 

It has been necessary to tighten con- 
trol of secondary nickel, the primary 
material having been under complete 


allocation control for nearly a year. 
After April 1, 1942, nickel, no matter 
whether produced from ore or recov- 
ered from scrap, will not be allowed in 
a long list of products not essential to 
the carrying on of the war, such as 
builders’ hardware, plumbing, heating, 
and air conditioning. 

A price ceiling has been set on 
primary and secondary metallic 
cadmium, translating the offer of pro- 
ducers of last July not to ask more 
than 90 cents a pound for sticks and 
not more than 95 cents a pound for 
anodes into a formal order making 
these maximum prices mandatory. 
Heavy contracting for army trucks has 


but constantly 





HERE'S no resting on past lau- 
rels for the Bendix Drive. Billions 

of sure, effortless starts in millions of 
cars have long proved the reliability 
of the Bendix Drive. And its prefer- 
ence by a good share of the industry 
is flattering evidence of that proof. 
Yet the desire to stay the best 
gives constant impetus to improve- 
ments. Thus, those who specify the 
Bendix Drive are sure not only of 


ECLIPSE 


time proved reliability but also of 
newest improved advancements. 
So today there is a Bendix Drive 
for engines from the very smallest 
to the very largest including every 
type of starter control—foot but- 
ton, clutch, or accelerator pedal, 
dash button or with Startix, com- 
pletely automatic switch key start- 
ing. Specify the Bendix Drive and 
be assured of owner satisfaction. 


MACHINE DIVISION 


BENDIX AVIATION CORPORATION 
ELMIRA, NEW YORK 
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BENDIX DRIVE} 


| a report that the 

Indies government, usually a supplier 
of tin in the United States, had pur- 

| chased a small tonnage in New York 

| for use in coins being minted for it in 
Philadelphia. 


| ities of automotive 
| ment producers. 





lifted demand for immediate shipments 
of hot-rolled sheets. 

Although nearly all open-hearth 
furnaces in the Detroit area are op- 
erating, average output per charge has 
been lowered from 200 to approxi- 
mately 150 tons, largely as the result 
of inadequate scrap supply. Ford plans 
for the recovery of iron from low-grade 
ore through a form of electrolytic 
process is attracting considerable at- 
tention, especially from the steadily 
growing number of those interested in 
powder metallurgy, for which certain 
characteristics of the Ford ore make 
it especially attractive. Developments 
in the field of powder metallurgy also 
hold out the possibility of an increased 


_ use of silver in conjunction with other 
| metals 
| alloy. 


with which it is difficult to 

Amelioration of the paucity in the 
supply of copper is expected to result 
from (1) an increase in the contribu- 
tions of marginal producers, who now 


| are granted a liberal premium over the 
| 12-cent price; 


(2) heavier shipments 
from South America; and (3) a closer 


| check to insure compliance with pri- 
| ority regulations. 


Restrictions in the 
use of tin for tin plate are expected to 
ease the situation in that metal. On 
the lighter side of tin market news is 
Netherland East 


| Geschelin Aids Navy 


Joseph Geschelin, Detroit technical 


| editor of Chilton Publications, has been 


appointed by the Bureau of Ships, U.S. 
Navy, to assist in expediting the pro- 
curement and manufacturing program 


| of the Bureau of Ships within the auto- 
| motive industry. 


Particular emphasis 
will be placed upon the use of idle facil- 
parts and equip- 





Discontinued! 





The 


War 
nounced the discontinuance of this 
type of Military Intelligence badge 
and warns that its use is no longer 
authorized. 


Department has _ an- 
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@ Provision for gear drive goVernor outlet on this 
engine was made on the water pump. The water 
pump itself is belt-driven. Installation is totally 
enclosed and tamper-proof. Tampering would 


mean throwing the cooling system out of operation. 








The New Engines Will be Planned 
for Easy Governor Installation 





@ Trends are developing that indicate what 
the truck engines of the next decade will be. 
For one thing, they’ll be designed for 
governor installation to protect against 
destructive over-speeds and to make them 
readily adaptable to equipment on which 
speed-control is essential. 


Not only do truck and bus operators now 
consider the governor essential equipment, 
but the post-war market for contractors’ 
and industrial machinery may well be held 
in mind by engine-builders in their designing. 


Much of tomorrow’s equipment must be 


governed for satisfactory operation. The 
engine-designer who provides that conven- 
ient governor outlet, now, on the drawing- 
board, will give his engine a sales-feature 


’ that may frequently prove a deciding sales 


advantage in future competition. 


While your new engines are still in the 
development stage talk with a Pierce engi- 
neer on governor design. While we work at 
winning the war it’s none too soon to plan 
for peace. 


Write us for suggestions on governors 
and governing. 


THE PIERCE GOVERNOR COMPANY, 1637 OHIO AVENUE, ANDERSON, INDIANA 
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Metal Output 
(Continued from page 50) 


utilization under present conditions. 
So Administrator Leon Henderson 
pointed out the other day that the prac- 
tice of many scrap producers in wait- 
ing to dispose of accumulations until 
they had a certain tonnage, so as to 
lower transportation and _ handling 
costs, interfererd seriously just now 
with the program of accelerating the 
re-use of scrap. 

It has been necessary to tighten con- 
trol of secondary nickel, the primary 
material having been under complete 


allocation control for nearly a year. 
After April 1, 1942, nickel, no matter 
whether produced from ore or recov- 
ered from scrap, will not be allowed in 
a long list of products not essential to 
the carrying on of the war, such as 
builders’ hardware, plumbing, heating, 
and air conditioning. 

A price ceiling has been set on 
primary and secondary metallic 
cadmium, translating the offer of pro- 
ducers of last July not to ask more 
than 90 cents a pound for sticks and 
not more than 95 cents a pound for 
anodes into a formal order making 
these maximum prices mandatory. 
Heavy contracting for army trucks has 


but constantly 





HERE'S no resting on past lau- 

rels for the Bendix Drive. Billions 

of sure, effortless starts in millions of 
cars have long proved the reliability 
of the Bendix Drive. And its prefer- 
ence by a good share of the industry 
is flattering evidence of that proof. 
Yet the desire to stay the best 
gives constant impetus to improve- 
ments. Thus, those who specify the 
Bendix Drive are sure not only of 


ECLIPSE 


newest improved advancements. 
So today there is a Bendix Drive 
for engines from the very smallest 
to the very largest including every 
type of starter control—foot but- 
ton, clutch, or accelerator pedal, 
dash button or with Startix, com- 
pletely automatic switch key start- 
ing. Specify the Bendix Drive and 
be assured of owner satisfaction. 


MACHINE DIVISION 


BENDIX AVIATION CORPORATION 
ELMIRA, NEW YORK 
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lifted demand for immediate shipments 
of hot-rolled sheets. 

Although nearly all open-hearth 
furnaces in the Detroit area are op- 
erating, average output per charge has 
been lowered from 200 to approxi- 
mately 150 tons, largely as the result 
of inadequate scrap supply. Ford plans 
for the recovery of iron from low-grade 
ore through a form of electrolytic 
process is attracting considerable at- 
tention, especially from the steadily 
growing number of those interested in 
powder metallurgy, for which certain 
characteristics of the Ford ore make 
it especially attractive. Developments 
in the field of powder metallurgy also 
hold out the possibility of an increased 


_ use of silver in conjunction with other 





metals with 
alloy. 

Amelioration of the paucity in the 
supply of copper is expected to result 
from (1) an increase in the contribu- 
tions of marginal producers, who now 
are granted a liberal premium over the 
12-cent price; (2) heavier shipments 
from South America; and (3) a closer 
check to insure compliance with pri- 
ority regulations. Restrictions in the 
use of tin for tin plate are expected to 
ease the situation in that metal. On 
the lighter side of tin market news is 
a report that the Netherland East 
Indies government, usually a supplier 
of tin in the United States, had pur- 
chased a small tonnage in New York 
for use in coins being minted for it in 
Philadelphia. 


which it is difficult to 


Geschelin Aids Navy 


Joseph Geschelin, Detroit technical 
editor of Chilton Publications, has been 


| appointed by the Bureau of Ships, U. S. 


Navy, to assist in expediting the pro- 
curement and manufacturing program 
of the Bureau of Ships within the auto- 
motive industry. Particular emphasis 


| will be placed upon the use of idle facil- 


BENDIX DRIVE| 


ities of automotive parts and equip- 


. —_ | ment producers. 
time proved reliability but also of | 





Discontinued! 





The War has 


Department 
nounced the discontinuance of this 
type of Military Intelligence badge 
and warns that its use is no longer 
authorized. 


an- 
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@ Provision for gear drive governor outlet on this 
engine was made on the water pump. The water 
pump itself is belt-driven. Installation is totally 
enclosed and tamper-proof. Tampering would 


mean throwing the cooling system out of operation. 








The New Engines Will be Planned 
for Easy Governor Installation 





@ Trends are developing that indicate what 
the truck engines of the next decade will be. 
For one thing, they’ll be designed for 
Sovernor installation to protect against 
destructive over-speeds and to make them 
readily adaptable to equipment on which 
speed-control is essential. 


Not only do truck and bus operators now 
consider the governor essential equipment, 
but the post-war market for contractors’ 
and industrial machinery may well be held 
in mind by engine-builders in their designing. 


Much of tomorrow’s equipment must be 


governed for satisfactory operation. The 
engine-designer who provides that conven- 
ient governor outlet, now, on the drawing- 
board, will give his engine a sales-feature 


’ that may frequently prove a deciding sales 


advantage in future competition. 


While your new engines are still in the 
development stage talk with a Pierce engi- 
neer on governor design. While we work at 
winning the war it’s none too soon to plan 
for peace. 


Write us for suggestions on governors 
and governing. 





THE PIERCE GOVERNOR COMPANY, 1637 OHIO AVENUE, ANDERSON, INDIANA 
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British Combine 


Tank Retriever 
The British are using this captured 
German transport to drag damaged 
tanks to repair shops behind the lines. 
Another model, built on the same 


chassis, is completely armored. 


Fruehauf Buys Plant 


Fruehauf Trailer Co. has purchased 
the plants and property of the Kop- 
pers Co. at Fort Wayne, Ind., for use 
as a manufacturing center for heavy- 
duty hauling equipment. The plants 
cover 45 acres and contain 200,000 sq. 
ft. floor area. 


Copperweld Moves Office 

The new address of the Chicago dis- 
trict office of the Copperweld Steel Co., 
is now 122 S. Michigan Ave. 


DVERTISING 


Thomas E. Cullen, formerly advertising 
manager for Reo and recently associated 
with Maxon, Inc., Detroit advertising 
agency, is now connected with the OPM in 
Washington. 

The Ford Sunday Evening Hour, broad- 
cast weekly from Detroit over the Columbia 
network, and sponsored by the Ford Motor 
Co., will be suspended indefinitely after the 
March 1 broadcast. The program, featuring 
the Detroit Symphony, has been on the air 
since 1934. The War is believed responsible 
for its cessation. 

Julian M. Snyder has been appointed 
vice-president in charge of research and 
marketing of Erwin, Wasey & Co., Ine. 
Mr. Snyder has been with the company for 
11 years, many of which were spent in the 
London office as account executive handling 
the Goodyear and Chrysler accounts. 

Walter A. Bowe, advertising and public 
relations manager of Carrier Corp., has 
been elected director-at-large of National 
Industrial Advertisers Assn., Ine., to fill 
the unexperied term of R. D. Hawkins. 
Mr. Hawkins resigned his directorship when 
he left Hammond Machinery Builders, Inc., 
to join McGraw-Hill Publishing Co. 

Herb A. Shutts, director of research for 
MacManus, John and Adams, Inc., for the 
last three years, has joined MacFarland, 
Aveyard & Co., as director of research and 
marketing. 
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WESTINGHOUSE DEVELOPMENTS SPEED AIRCRAFT PRODUCTION EZ 














The testing control 
and instruments 
are all conveniently 
located at one point. 


orld’s largest dynamometers 


accurately foretell aircraft engine performance 


Two 4000 hp Westinghouse Dynamometers—largest combination cradle type 
units ever built for high speed operation—are now being used by a large eastern 
engine manufacturer for testing aircraft engines to meet strict government 
requirements. FOR MAXIMUM PERFORMANCE 
AND TROUBLE-FREE SERVICE 


These new dynamometers togeth ith t ller ign 
es w dynamometers together wi wo smaller ones were designed SPECIFY WESTINGHOUSE: 


and built to meet the special requirements of this manufacturer. They include 
a number of Westinghouse design refinements that insure extreme accuracy INSTRUMENTS 
in measuring power performance of modern aircraft engines. _ 
‘ - ‘ DIO APPARATUS 
Westinghouse Dynamometers are now under construction for other engine ened : 
manufacturers to improve their testing facilities. This is only one example MOTORS AND CONTROL 
of Westinghouse ability to meet the needs of the aviation industry with special- e 
ized electrical equipment. HEAT TREATING FURNACES 
This competent engineering service is quickly available to you through ” 
i P MICARTA PULLEYS 
your nearest Westinghouse office. It will pay you to call them on any problem i 
involving electricity. BEACONS 
s 


SEADROME CONTACT LIGHTS 


j-94432 Me! 
ARC WELDERS 


WESTINGHOUSE ELECTRIC & MFG. COMPANY, EAST PITTSBURGH, PA. 





Wright Ready to Power Bombers 


(Continued from page 29) 


for automatically spraying the head 
with metallic aluminum to provide the 
final production finish. 


Test Cells 


After the engines have been com- 
pletely assembled and inspected, they 
are given the first or “green” test run 
for about 7 hr. Each engine then is 
disassembled, thoroughly cleaned, and 
each component part visually inspected, 
checked with suitable gages and instru- 
mentation, Magnaflux-tested, then re- 











assembled. Following final assembly, 
the engines are again subjected to block 
testing in the final test cells for a 
period of about 5 hr. 

For this purpose there is a block of 
sound-proof test cells adjoining the ma- 
chine shop building and communicating 
with the final assembly department. In 
addition there is a small building for 
carburetor testing. The valve house is 
built over an underground reservoir for 
gasoline storage. 

Since fire protection is of vital im- 
portance in a national defense project 















HESE “Suicide Springs” for ammu- 
nitions are called on to do their 
vital job but once—and that job blows 
them to “smithereens!” 

For their lifetime of one single spring 
action, they're built to the same fine 
tolerances—with the same care, preci- 
sion and accuracy that goes into all 
Accurate Springs. 

For what purpose do you want springs? 
You can get them at Accurate. 





SPRING HANDBOOK — full of 
valuable data. Write for your 
free copy today! 

SPRINGS 


WIREFORMS 
—_ 
STAMPINGS 


3811 West Lake St. 
Chicago, Illinois 


co. 
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of this magnitude, the well-known 
Cardox carbon-dioxide central fire ex- 
tinguishing system has been installed 
to offer full protection for the test cells, 
carburetor test building, for all gaso- 
line tanks, for the gasoline piping and 
electric transformers, for six booths in 
the oil reclaiming building, and pro- 
tection for the spray booths in the as- 
sembly building. 

The storage supply for this system 
consists of two refrigerated 6-ton tanks. 
They are so arranged that each is piped 
to one-half the hazard area and each is 
of a size to take care of at least several 
fires before the necessity of recharging. 
Furthermore, they are inter-connected 
that in the event of considerable 
withdrawal from one tank, the supply 
may be equalized to provide adequate 
protection in both. : 

Carbon dioxide discharged to the 
test room includes the injection of gas 
into the carburetor air duct to stop the 
motor in the cell where fire occurs. The 
quantity of carbon dioxide discharged 
is approximately 7 lb. per 100 cu. ft. 
of protected volume or 1350 lb. required 
for each fire in a test cell. The controls 
for discharging to the test cells are by 
means of push-button and are located 
convenient to the operator’s desk in the 
control room. Pipe sizes are adequate 
to extinguish four test cell fires simul- 
taneously. 

The control rooms have manual re- 
lease of carbon dioxide by electric push- 


so 


button located outside of the control 
room adjacent to either exit. Thirty- 
four control rooms require approxi- 


mately 400 lb. of carbon dioxide each 
per fire. The remainder of the control 
rooms require approximately 800 lb. 
each. 

In the oil storage and reclaim build- 
ing, there are six rooms which consti- 
tute flammable liquid fire hazards, each 
room being treated as an individual 
hazard with automatic fire detection 
and cdrbon-dioxide release. There is 
additional provision for manual push- 
button operation of the system. It is 
contemplated that a short time interval 
of alarm precedes the automatic dis- 
charge in these hazards. The largest 
room of this group requires approxi- 
mately 5 tons of carbon-dioxide for 
flooding on the basis of 7 lb. per 100 
cu. ft. 

The carburetor laboratory is pro- 
tected by total flooding. Automatic op- 
eration is obtained by means of ther- 
mostats and is supplemented by manual 
push-button control. 

The spray booths are to be protected 
by fixed nozzles placed within the booth, 
with operation by means of manual 
push-button stations. The 111 spray 
and washer booths are so located in the 
assembly room that it has been found 
desirable to recommend the _ installa- 
tion of two additional one-half ton 
units. Each unit to supply carbon diox- 
ide to separate hazard areas. 
Aluminum Foundry 

WAG, the only airplane engine pro- 


ducer operating its own cylinder head 
foundry, has built the largest foundry 
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Edo floats fabricated with Boots Self-Locking Nuts 


February 1, 















How Edo Cuts Weight and Licks a Salt-water Problem 


Smooth water as a landing surface produces as 
much shock at 60 m.p.h. as concrete. A choppy 
sea multiplies the shock into extraordinary 
stress and strain on all pontoon designs. 

Edo Engineers, seeking greater strength 
and savings in weight, specify the dependable 
Boots Self-Locking Nut, an ingenious device 
which cannot be loosened by vibration. It be- 


comes a permanent, integral part of the float. 
Boots Self-Locking Nuts also help solve the 
problem of salt-water corrosion. Being all- 
metal, they halt the damaging effect of salt at- 
mosphere. 
Boots are the only one-piece, all-metal self- 
locking nuts to pass the rigid tests of Army, 
Navy, and the Civil Aeronautics Authority. 





AIRCRAFT NUT CORPORATION 


NEW CANAAN, CONNECTICUT 
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of its kind at Lockland. This exceeds 
the combined capacity of its two Pater- 
son foundries. An outstanding feature 
is a ventilating system which supplies 
around 1,000,000 cu. ft. of air per min. 

Mechanization and automaticity have 
been developed to the fullest extent in 
order to increase the productivity of 
the foundry, every stage of the process 
being laid out on a straight line produc- 
tion basis. This is expedited by the 
introduction of various forms of mate- 
rials handling devices including—elec- 
tric hoists, conveyor chains, overhead 
monorails, electric jaw crushers, motor- 
veyors and chutes. 

Over a period of 25 years, the in- 
creasing skill of the foundry workmen 


DETROIT REX 


13001 HILLVIEW AVENUE 


has resulted in finning as deep as 3 in. 
and as thin as 64 thousandths of an 
inch. These cylinder head fins have 
been vital in the development of an air- 
cooled engine, for the increase in the 
cooling area has permitted greater 
horsepower, efficiency and longevity. 

A new sand handling system has 
been developed consisting of electrically 
operated monorails extending from the 
sand bins to any one of four electrically 
cperated skip hoists which are a part 
of the sand mixing equipment. Sand 
is carried in dump buckets with a mul- 
tiple number of buckets on a train, 
thus allowing one operator to stand 
in the bins loading cars and a sec- 
ond operator at the skip hoist several 


PRODUCTS 
COMPANY 


e DETROIT, MICHIGAN 
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hundred feet away to unload them. 
Sand cores are made on individual 
brass patterns. The interior of the 


dome and the rocker boxes is formed 
by separate cores which are fitted to- 
gether before pouring. Simultaneous 
operation of these molds produces 
enough cores to feed two conveyor ovens 
capable of baking complete cores 
daily. Each of these ovens is equipped 
with a 1200-ft. conveyor for the con- 
tinuous movement of the sand cores 
from the benches throughout the bak- 
ing operation. After the cores have 
been baked for several hours they are 
allowed to -cool in especially designed 


cooling loops, after which they are 
minutely inspected, cleaned and 
sprayed. After the spraying, they 


again go through a conveyor type dry- 
ing oven which dries the spray and 
the paste. Then they are stored on 
roller bed conveyors which automatic- 
ally move the cores to set-up benches 
for assembly. 

The assembly operation, the most 
delicate in the foundry, consists of in- 
serting the internal parts between the 
two halves of the fin body and the sub- 
sequent addition of the slab core which 
distributes the molten metal into four 
sections of the head simultaneously. 
The molds are moved on _ yroller-bed 
conveyors to the pouring zone which is 
completely hooded and exhausted of all 
fumes. Melting is done in 1000-lb. tilt- 
ing type furnaces. 

Other distinguishing features of the 
foundry are the shake-out system and 
sand reclamation process. After the 
castings are removed from the mold, 
the wire, refuse and sand are put 
through two large electrically driven 
jaw crushers, the metal being removed 
by means of a magnetic pulley and re- 
turned to the floor level for sorting of 
the wires and nails which are salvaged 
for re-use in the core shop. 

The sand is elevated to a large. 60- 
ton bin and fed by gravity through a 
series of screens and elevators to a 
rotary kiln. The temperature is re- 
duced in a specially constructed cooler, 
the emerging sand being a pure white 
beach sand with all the oil, carbon, etc., 
completely removed. It is then classi- 
fied by means of an air blast and re- 
turned to the bins 800 ft. away on a 
continuous rubber belt. 





Petroleum Price 
Schedule Due Soon 


Prices for petroleum and petroleum 
products now generally effective as a 
result of OPA requests and voluntary 
agreements with members of the indus- 
try will be incorporated into a formal 
price schedule in the near future, ac- 
cording to Leon Henderson, OPA Ad- 
ministrator. 

The schedule will follow closely the 
general letter to the industry establish- 
ing maximum prices for refined petro- 
leum products at levels prevailing on 
November 7, 1941, and for crude oil at 
prices prevailing on October 1, 1941. 
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saving Weight in 155 mm gun carriages—The army’s 
new 155 mm gun is as maneuverable as a mountain goat, 
thanks to the weight savings made possible by Mayari R, 
Bethlehem’s low-alloy, high-strength steel. The carriage of 
this field-piece weighs only 18,480 Ibs. and can be towed at 
high speeds by an army truck. 

Because of its high strength, Mayari R is used here in 
lighter, thinner sections without sacrificing ruggedness and 
stamina. A carriage built of Mayari R can take the shatter- 
ing shock and impact imparted by the recoil mechanism of 
the 155 mm gun. And in addition to its high strength Mayari 
R has extra high resistance to corrosion—all important in 
military equipment. 

Mayari R has a minimum yield point of 50,000 p.s.i., a 
minimum tensile strength of 70,000 p.s.i. and an endurance 
limit of 50,000 p.s.i. Its atmospheric corrosion resistance is 
approximately five times that of carbon steel. Of equal 
importance is its workability; Mayari R is sufficiently ductile 
to be fabricated under regular shop practices and it can be 
readily welded by the usual methods. 


Teaming horsepower with brake power—Mayari Alloy Iron 
These massive 6-wheel Macks are the army’s largest and most powerful 
prime movers. They can haul a 3-inch gun, ammunition and 12-man 
crew at a clip of 40 m.p.h. and they can stop on a dime. It takes a 
motor with plenty of stamina to keep them rolling and it takes brakes 
with real guts to halt them. 

Mayari alloy iron is used for both the motor blocks and brake 
drums on these trucks. It is specified because it promotes uniform 






























machinability, high strength and resistance to abrasion and heat. 

Mayari ore contains in its natural state chromium, nickel and 
manganese. When this iron is included in a cupola mixture, these 
important elements are automatically and uniformly distributed 
throughout the molten metal. This way, the finished Mayari castings 
have an unusually dense, uniform grain structure that responds well 
to all broaching and machining operations. 





Tomorrow’s Warplanes 
(Continued from page 31) 


Aircraft Laboratory. 

The development of a new design 
follows a rather interesting procedure. 
The Design Development Unit may 
conceive from its knowledge of latest 
engine, propeller, and aerodynamic de- 
velopment, a bomber, pursuit, or other 
military type with definitely improved 
characteristics over the best current 
article. The performance curves and 
reports completed, the design is sub- 


mitted through engineering channels 
to an Air Corps Board composed of 
experienced members of the tactical 
squadrons of the Combat Command. 
These are pilots who look upon an air- 
plane as a practical flying weapon for 
use under highly specialized fighting 
conditions. Perhaps in presenting the 
new design the engineers will have 
ready, with the curves, drawings, and 
technical data, a painting of the fin- 


INQUIRIES SOLICITED 
Do you need relief on any type of Permanent 
Mold Castings in your defense contract? Our 
foundry can help with your defense permanent 


mold casting problems. 


STERLING ALUMINUM 
PRODUCTS, INC. 


SAINT LOUIS 
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ished craft as it will appear ready for 
flight. This idea borrowed from the 
automobile industry aids busy chiefs in 
gaining an immediate conception of 
how the new plane will look and oper- 
ate, saving thousands of words of de- 
scription. The assistant, in fact, who 
at present prepares these paintings for 
the Air Corps, formerly performed sim- 
ilar work for the Chyrsler Corp. 

A second method of design develop- 
ment is that occasioned by the issuance 
of a directive by the Air Corps Board 
for a certain type of plane based com- 
pletely upon tactical demands of the 
flying forces. The directive will specify 
one or more characteristics considered 
essential, such as range, speed, alti- 
tude, fire power, ete., all well in ad- 
vance of those of current craft. 

Where the design engineers submit 
an idea for an advanced plane, the Air 
Corps Board considers it from the 
point of view of tactical advantages; 
where the Air Corps Board issues a 
directive to the Design Unit for an ad- 
vanced plane having certain charac- 
teristics, that Unit studies it from the 
point of view of technical possibility. 
Always there is, as put by an engineer, 
the “shotgun wedding” of military de- 
mand and technical possibility, the 
final termination of which is invari- 
ably a compromise. 

The military demand, for instance, 
may be for a certain high fire power 
and a definite high speed. The design 
engineers know, founding their knowl- 
edge on the current stage of advance- 
ment and an allowable expectancy of 
improvement, the latter based upon 
meticulous calculation, whether or not 
the combination can be achieved. If 
not, one or the other element must be 
sacrified to a certain extent, the sacri- 
fice depending upon the tactical pur- 
pose or type of weapon for which the 
airplane is intended. Each type of air- 
plane, however, has its own set of com- 
promises which cannot be evaded in 
the face of hard technical facts. 

To the designers it is the obtaining 
of desired characteristics which is im- 
portant, not the form of structure in 
which they are embodied. In their eyes, 
the airplane is simply the solution of a 
problem in mechanics. It represents a 
series of forces which are or are not 
in equilibrium. 

Certain proved forms, however, can 
be counted upon for definite results and 
when radical changes in these forms 
are made, it is at best a venture into 
the unknown which may or may not 
prove successful. The farther the 
known and tried forms are departed 
from, the greater will be the manufac- 
turing and maintenance problems later 
encountered. Obviously these factors 
are of tremendous importance. Even 
with production procedures solved, the 
airplane will still not be as effective 
if grounded for long periods because of 
maintenance difficulties as a much in- 
ferior type of craft which can be de- 
pended upon to be in the air when 
needed. 

After conferences on the new design 
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This Birdsboro Loop Frame Press was de- 
signed for jobs demanding high pressures 
on small areas. Ideal for molding powdered 
metals and abrasives and for other jobs 
where rigid accuracy must be maintained, 
this press irons out many of your produc- 
tion worries. 


Available for either cold pressing or hot 
work, in sizes ranging from 100 to 3,000 
tons pressure, this hydraulic press is com- 
pletely controlled by a single hand lever. 
It is another example of Birdsboro’s ability 
to build presses flexible enough to meet any 
operating conditions. 


Remember, if it’s a press problem, it pays 
to consult Birdsboro. 





Features 


Pressure—300 tons. 


New frame and cylinder construction presses 
parts to accurate thickness. 


Totally enclosed and self-contained. 

Single hand lever for complete cycle control. 

Working pressures easily adjusted and quickly pre-set. 
Low headroom for installation in existing buildings. 
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are completed, work on the design it- 
self is begun. If a bombardment air- 
plane, it will probably be among the 
largest, heavy load-carrying models in 
existence; if a pursuit type it will be 
small but endowed with tremendous 
fire power. These types represent two 
extremes of a tremendous field of 
coverage, and require each its special- 
ized field of knowledge. 

As drawings and data on the new 
design are completed, they are sent to 
the Chief of the Experimental En- 
gineering Section who is charged with 
the purchase of experimental equip- 
ment, first, to insure that no current 


iechnical advances have been over- 
looked, and, second, to acquéfnt the 
project officers of that particular type 
of airplane with what is congidered 
the latest possibility in advanced de- 
sign. If well considered by that group, 
the plans are then submitted to the Air 
Corps Board, responsible for the direc- 
tive. Even if considered favorably by 
this Board, it will still probably be 
several years before the design reaches 
public knowledge, by which time at 
least part of the strangeness will have 
been eliminated by predecessors which 
have prepared the way for it. 

Now and then the Design Develop- 

















4a 


FLYIN 


colloidal graphite are helping to set 
new records in the production of 
shells - --- ‘‘Dag” colloidal graphite 
increases die and mandrel life, reduces 
sticking and improves the finish. 
Send for bulletin number 130T and 
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ment engineers discuss a planned model 
with manufacturers. This is not routine 
procedure, however. When it occurs, 
the manufacturer understands that the 
engineer is not intruding his ideas, but 
is making a suggestion upon which the 
industfy is expected to improve. 
Several years ago the Design Devel- 
opment Unit conceived a high speed, 
high powered pursuit plane possessed 
of large fire power with an enclosed 
integral transparent cockpit. Pre- 
viously pilots had largely flown unpro- 
tected from weather in these small 
ships, their operating efficiency in han- 
dling armament and the airplane in 
maneuvers definitely lowered because 
of the physical effects of extreme cold. 
Yet because of the restricted vision and 
the uncertain means of emergency exit 
afforded by the few enclosed cockpits 


| then in service, the great majority of 
| pilots was more than willing to suffer 
| the relatively unimportant hazard of 
| fatigue due to wind and cold. 
| was the initial attempt to make the 


This 


pursuit airplane as comfortable as an 
automobile without impairing the mili- 


| tary advantages of the earlier cockpit 
| type. A mock fuselage having a trans- 


parent cockpit cover was constructed 


| and for many months pilots of various 
| sizes and 
| about in it, belted to the seat, in order 


builds were somersaulted 
to obtain information regarding favor- 
able clearance and aerodynamic shapes 
for the cover which turned the cockpit 
into a tiny cabin. 

One day the idea was discussed with 
a leading aircraft manufacturer who 
seized upon it eagerly and in record 
time had designed and produced an ex- 
perimental model. So experimental was 
the tiny plane that it was shipped into 
Wright Field and assembled there for 
its first flights, instead of being flown 
in, which is the usual method of Air 
Corps delivery. With its nose wheel, 
its small highly streamlined, bullet-like 
fuselage terminating in a _ sharp 
“liquid-cooled” nose, its enclosed cock- 
pit, its appearance in 1937 was almost 
as startling as some of the strange 
models at present on the drawing 
boards. Today this airplane is one of 
the standard pursuits of the Air Corps 
and is being produced for combat use 
in large quantities. The enclosed cock- 
pit feature has also become standard 
for all pursuit planes since produced. 

To peer into this airplane future as 
embodied in the advance designs of the 
Design Development Unit, many pusher 
propeller types are noticeable. Push- 
ers offer benefits in sped of climb. Like- 
wise the pusher propeller does not have 
the limiting effect upon the speed of 
the airplane in the approach to the 
speed of sound possessed by the tractors. 
There are “swelled” wings and very 
thin wings. There are bombers mount- 
ing eight engines, obviously for long 
range, whose gas tanks are virtually 
invisible. There are six and four-engine 
types with combinations of pusher and 
tractor propellers. A tailless (Ptero- 
dactyl) has wing tip rudders and pilot 
and gunner seated back to back. 
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ous gaugings. 





You Can Save From 
20 to 35% with 
Unit-Type Machine Tools 





Initial cost of these special 
machines is lower because 
drawings and patterns are 
available. You save engin- 
eering and pattern costs on 
complete feed and drive 
units. 


Boring, drilling, reaming, 
tapping, and milling opera- 
tions can be done simultane- 
ously. Best combination to 
suit your production is 
available. And, future 
changes in your part design 
won't cripple the machine— 
units can readily be re-ar- 
ranged to accommodate 
changes. 


BAe te eS 


FREE BOOKLET. This bul- 





letin gives complete informa- 
tion covering construction and 
application of a 3 H.P. unit. 
Write for your copy today... 
ask for the 75 S.H. folder. 











TYPES OF MANUFACTURERS USING UNIT-TYPE 


MACHINE TOOLS 


Automobiles — Airplanes Pipe and a & 

Air Conditioning actors — Truck 

Gun and Armaments Washing Machines 
Pencil Sharpeners Oil Drilling Equipment 
R. R. Equipment Hydraulic Equipment 


ROCKFORD \ BARNES/ ILLINOIS 
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Production increased 6 times 


With Precision 
Boring Machine 





10 More Parts per Hour 
While Maintaining Close 
Limits of Machining 


This aluminum-alloy accessory housing was for- 


merly machined in 30 minutes. With this seven way, nine spindle unit-type 
precision boring machine the time per piece is reduced to 5 minutes. Standard 
self-contained hydraulic units are used. These can easily be re-arranged to meet 
future changes in the accessory housing. For more unit information and data write for our 


Diameters Held to + .0005” - Location + .001” - Angular Location + 15 Seconds 


A prominent airplane engine manufacturer (name on request) eliminated a lot of trouble 
in getting the accuracies shown to the right 


. The nine precision spindles work simul- 
taneously without possibility of error resulting from individual settings and numer- 


In this type of precision boring machine 
the precision is incorporated in the bor- 
ing tool design. Tool is guided in in- 
dividual bushings mounted close to work- 
piece. Micrometer adjustment provided 
on each tool simplifies setting tools to 
accurate diameter. After properly located, 
guide bushings are doweled and securely 
bolted in place. Self-contained hydraulic 
units act as feed and drive equipment. 


One Operator Bores 9 Holes 


As in this case, unit type machine tools These are the tolerances specified on this job. 
increase the productivity of the operator. Yours may be tougher or not, but no matter 
After a few hours instruction an unskilled what your problem, perhaps a unit-type ma- 
man can operate a unit-type machine. ¢hine can be designed to obtain your specified 
Usually his work consists only of load- 4¢curacies while increasing your production. 
ing the part, pushing a button or two, 

and unloading. 





DELIVERIES are delayed when ordering 


is delayed, and since it 
takes longer to determine the correct machine 
for your specific job, than to order standard 
catalog equipment in quantity, we urge you 
to investigate the possibility of adapting unit- 
type machines to your production — today. 


EY RAENES Production and Tooling Ideas 


Not a catalog, but a set of four bulletins describing a better way 
to get better machines. Each bulletin traces a machining problem 
from the original study of the part to the final machine design. f/f » 
Each may suggest a tooling or production set-up that you can use | § 

today — valuable file information for tomorrow. Write for bulle- © 
tins A.I. 30 through A.I. 34. 
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What Dealers Are Doing About It 


(Continued from page 32) 


now provides for no punishment of vio- 
lators other than shutting off their sup- 
ply of priority materials, which would 
be ineffectual in the case of dealers 
selling cars to non-certified buyers. 
The “fair price” provision would 
minimize shopping by prospective buy- 
ers with ration certificates. If the 
ration quotas are as meager as those 
set so far for tires, it is conceivable 
that there is a four or five-year stock 
of cars in the country. Thus dealers 
pressed for cash may be tempted to 


cut prices considerably in order to move 
their stocks early. The provision that 
Government agencies shall purchase at 
a fair price would permit dealers to 
liquidate their stocks or to sell to other 
dealers at less than the established 
retail price. If the Government was 
compelled to buy the stocks at the “fair 
retail price,” there would be little in- 
centive for any dealers to stay in busi- 
Under the present “freezing” 
setup, a dealer cannot liquidate his 
stocks if he wants, but is compelled to 


ness. 










' THE VITAL UNIT IN AIR DEFENSE 







— aR, 


The Processing of Magnesium 
No Longer Hazardous 


The development of the new 
Hydro-Whirl makes possible 
the safe handling of mag- 
nesium. Recognized by au- 
thorities as one of the most 
effective dust collecting units 
ever designed to suppress the 
insidious action of magnesium 
dust. Now this metal and its 
alloys can be safely ground, 
buffed, or polished, because 
all the dust resulting from 
these operations is success- 
fully trapped and washed 
down to a harmless sludge. 

The cleaned air is then re- 
turned to the building, 
thereby effecting worthwhile 


economies in heating costs. 





634 E. FOREST AVE., DETROIT, MICH. 
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It's to your interest 


to discuss your dust 
problem with our 


engineers. 


U Pedustrial Sheet Metal Works 


Manufacturers of Hydro-Whirl Dust Collectors and Spray Booths, Ovens, and Parts Washers. 
Completely Engineered and Installed. 


NEW YORK OFFICE 
310 LEXINGTON AVE. 
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stay in business and sell at the Gover- 
ment’s discretion. He is entitled to a 
guarantee that he can dispose of his 
“frozen” stocks at a profit. 

The vrovision for a moratorium on 
lease and mortgage agreements, which 
are not readily convertible to other 
uses, would recognize the single-pur- 
pose nature of dealer buildings. Some 
are held on long-term leases and others 
have been built in recent years with 
mortgage capital. The dealers hold that 
it is unreasonable to expect them to 
meet these obligations when their chief 
source of revenue has been cut off or 
radically reduced by government fiat. 

That Congress will lend a sympa- 
thetic ear to the plight of the dealer 
by passage of remedial legislation was 
indicated by two congressmen who ad- 
dressed the NADA convention. Sena- 
tor James E. Murray, of Montana, 
chairman of the Senate Small Business 
Committee, said: “It the Govern- 
ment’s duty to see that the economic 
burden of stoppage of automobile 
manufacture does not fall upon the na- 
tion’s 44,000 dealers. The dealers ask 
no special advantages. They should not 
be disrupted or bankrupted on orders 
from Washington.” 

Rep. Charles A. Halleck, of Indiana, 
a member of the House Small Business 
Committee, was loudly applauded when 
he asserted, “I did not come here to 
preach a funeral sermon because I do 
not think you will die. . . . The prob- 
lem of the motor car dealers is of espe- 
cial interest to me because of the fate 
of such a large number of persons di- 
rectly involved, both employers and em- 
ployes, and of the millions who will be 


is 


indirectiy affected if many dealers 
fail.” 

Stating that Congress helps those 
' who help themselves, Rep. Halleck 


praised the dealers for the intelligent 
presentation of their position by the 
NADA at hearings of the House Small 
Business Committee in Washington. 
That the dealers have Congressional 
support was indicated by attendance 
of 135 Representatives at the House 


| Small Business Committee hearings, an 


unusually large turnout for a commit- 
tee meeting. Likewise, the dealers’ 


hearing before the Senate Small Busi- 


ness Committee drew 35 Senators, more 


| than attended some sessions of the Sen- 


| trator 
| through his 


| tion of OPA, 





ate proper. Leon Henderson, adminis- 
of OPA, told the convention 
aide, Cyrus McCormick, 
chief of the automobile and truck sec- 
that establishment of 
price ceilings and of rationing are jus- 
tified as consequences of the wartime 
economy. 

“We are faced with price ceilings 
because there is too much chance for 
a seller or’a buyer to initiate a trend 
toward inflation by hiking the prices 
of goods to unjustified levels. We are 
faced with rationing because of short- 
age and the need of spreading a re- 
duced supply as far as possible through 
the civilian economy of the nation,” 
Henderson said. 

(Turn to page 86, please) 
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/ IF YOU RATE NEW EQUIPMENT, IT’S GOOD 
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This is one emergency brake that makes no compromise with 
the safety of your equipment or its load. They make it pos- 
sible for your drivers to make more, smooth, safe stops from 
any vehicle speed—always provide positive braking. 


Your drivers will save your service brakes by using the 
TRU-sTOP Emergency BRAKE continuously to supplement service 
brakes on long grades . . . Both emergency and service brake 
linings last longer. Brake maintenange costs will be less. 


Remember—definitely—there is no other brake like the 
TRU-STOP Emergency BRAKE. It is a propeller-shaft disc type brake. 
The rugged drop-forged discs are ventilated—built-in vanes 
carry a stream of air across both of them. When the brake is 





operated the heat that ruins other brakes is dissipated. THE TRU-STOP 
Equipment is going to be hard to get. It is good business to “VENTILATED” DISC 
take every precaution to protect it and to increase its m- MAKES TRU*STOP 
ciency. Insist that your new equipment be delivered with 
TRU-STOP Emergency BRAKES installed. EMERGENCY BRAKES 
SERVE BETTER AND 


AUTOMOTIVE AND AIRCRAFT DIVISION * LAST LONGER 
6-235 General Motors Building, Detroit , : 
630 Third Street, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT © CONNECTICUT 
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Reassuring the dealers, he asserted, 
“As far as OPA is concerned, there is 
not now any prospect either of ration- 
ing used cars or of commandeering pri- 
vate cars. In my judgment, any need 
for considering any rationing plan for 


production for every unemployed man.” 

Indicating the classifications for 
preferred purchasers under rationing 
of new cars, Henderson cited the doc- 
tor, nurse, telephone inspector, taxicab 





used cars may be dissipated by a de- tory 
cline in the use of cars due to a short- 
age 


For 
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on a darker side, 
said he is a realist and that, ‘“With- 
out question, 
fall by the wayside. Some dealers will 
fail, many employes will be dismissed. 
the present their jobs are liqui- 
dated—though I anticipate before long 
there will be ample work in defense 


Henderson 
some of the dealers will 


Henderson 


} sure that every Greenlee turned off the assembly floor 
thas been built right. to measure up to the highest stand- 


Today the speed of the Greenlee Automatic .. . the 
speed designed and built right into every Greenlee 
Machine . . . is daily saving vital seconds on hun- 
dreds of defense jobs in Canada, England, and the 
United States. 


And accuracy is not sacrificed one bit to get this 
speed. Greenlee Automatics, built to stand the wear 
and tear of high-speed production. will meet your 
most rigid specifications and give continuous, uni- 
form accuracy day after day. 


Even in our hurry to build more Greenlees, there are 
no short cuts to quality. When this emergency has 
passed Greenlee Machines will still be turning out 
ordinary peace-time parts just as fast and just as 
accurately as they now produce defense work. 


without 






driver, police, worker in a defense fac- 
other transportation to 
reach his job, produce farmer 
freight hauler. 


by the dealers as presented by L. Clare 
Cargile, president of NADA, at a meet- 
ing of the House 


Small Business Com- 





SPEED 


ACCURACY 









QUALITY 


» GREENLEE BROS. & CO. 


ROCKFORD 


ILLINOIS 


and the 
He said the acid test 
would be whether the individual or 
group of individuals sharing the vehicle 
are engaged in work essential to the 
winning of the war. 

said the position taken 


encouragement. 


mittee was well taken and encouraged 
them when he maintained, “ ... ve 
are fighting this war to win the right 
for continued existence of our denio- 
cratic principles. We will lose it if, 
through regimentation, we destroy i:.” 

Henderson assured the dealers that 
cars now “frozen” will pass throu:zh 
dealer hands when rationed. However, 
he could not guarantee them that cars 
bought by the Army and Navy through 
dealers would be paid for at the full 
retail price, because that is outside his 
jurisdiction. 

The dealers’ chief hope for steady 
income in the war emergency is 
through service operations. Generally 
this income, even if increased in vol- 
ume, will only partially offset the loss 
of revenue from new passenger car 
sales. Most dealers do not feel they 
‘an exist on service alone if the war, 
and the consequent lack of new pas- 
senger cars to sell, is of long duration. 
Some service costs, such as labor and 
materials, are rising and there also is 
the likelihood of eventual scarcity of 
certain replacement parts. 

Other fields of business which deal- 
ers might enter to carry them through 
the emergency period also offer little 
The sale of radios, re- 
frigerators, washing machines or other 
household appliances has been curtailed 


| by priorities so that manufacturers 
| cannot supply their old dealers, let 


alone any new ones that might enter 
the field. A few dealers have taken 
on beer and soft drink distributorships, 
while a maker of food preservation 


| equipment is seeking automobile mer- 





chants as outlets. But these are in the 
great minority. In rural areas, where 
dealers appear to be better prepared 
to meet the emergency, a number sell 
tractors and farm equipment along 
with cars. 

Nor does the possibility of subcon- 
tracting on war orders, as proposed by 
several representatives of the industry, 
hold much hope at present. T. S. Me- 
Ewan, director of the Division of Con- 
tract Distribution in Chicago, told the 
NADA meeting that dealers should file 
a list of their productive machinery 
with the nearest Government subcon- 
tracting office. He also advised can- 
vassing manufacturing plants in the 
vicinity to see if they have any small 
machine jobs to farm out. But he said 
that at present such subcontracting is 
a remote eventuality. Many _ small 
plants employing less than 100 men 
have been unable to secure war work 
due to lack of quality standards, equip- 
ment, inspection and experience in this 
type of work, so it is hardly conceiv- 
able that a dealer’s shop could meet 
these requirements with even less ex- 
perience and equipment. 


Henry P. VanKeuren 
Henry P. VanKeuren, 58, one-time 
manager of the Lansing Oldsmobile 
Co., and a former engineer with Olds 
and Reo, died suddenly January 10 
in Washington, where he was a mem- 
ber of the Inventor’s Council. 
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Built by Oshkosh 
Motor Truck, Inc. 





Defense has many important jobs for SAfS{F-equipped trucks. 
Hauling stone for road construction, plowing snow from 
highways, and moving men and supplies are the kinds of 
work you find Four Wheel Drive trucks doing these days. 
You find them doing it without bearing trouble because many 
of the bearings are S{fSiF—built for long hard service. No 


bearing trouble imside means smooth performance outside. 


SRISIP INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA. 


4953 


BALL AND ROLLER BEARINGS 
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MEN and MACHINES 


(Continued From Page 45) 


consists of a piece of steel tubing 
slotted to hold a tool which is kept in 
place by a spring-loaded rubber-faced 
plunger. One model is equipped with 
a device permitting a workman to make 
several impressions in a straight line. 
It is claimed that this device enables a 
worker to make cleaner and more even 
impressions, since stamps can be held 
securely in place. 


NEw conduit clamps with self-re- 
taining Speed Nuts attached have 


just been announced by Tinnerman 
Products, Inec., Cleveland, Ohio. The 
clamps are the standard AC-755 model 
furnished with Speed Nuts fastened to 
either the upper or lower leg. Manu- 
factured of molybdenum spring steel, 
the nut is especially adapted for use in 
the aircraft industry. 


BY ELECTIVE strippers, the latest de- 
—” velopment in the line of Wales 
punching dies, have been announced by 
The Strippit Corp., Buffalo, New York. 


Now Built in three Sizes 
No. 5—5” dia. round or 


5” x 10” flat. 


No. 8—8”' dia. round or 


8” x 16” Flat. 


No. 12—12” dia. round or 


12” x 16” Clot. 


Also the No. 9 Upright 
Saw. 





WELLS Metal Cutting Band Saws 
Accurately Handle a Variety of Jobs 


Each day, even each hour, may 
bring a new and different job 
to the Wells Metal Cutting Band 
Saw—but each will be handled 
speedily, accurately, at the 
lowest cost. These dependable 


saws are expertly engineered 
and are designed to do a wide 
variety of work. They are port- 
able and can be quickly moved 
where needed. Learn today 
what Wells Saws can do for you. 


WELLS MANUFACTURING CORP., Three Rivers, Michigan 
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New Speed Nut conduit clamps are 
especially adapted for aircraft con- 


struction. 
Available in a wide range of sizes, 
capacities, and models, these new 
strippers with three removable and 
interchangeable springs provide a ten- 
sion selection of one-, two-, or three- 
spring pressure for the exact strip- 


ping action required by various gages 





These new Wales strippers make it 
possible to punch 5/16-in. holes on 
34-in. centers. 


and types of metal. Each individual 
unit may be reset or removed from the 
rail quickly; free-floating punches may 
be removed instantly. 


OME of the features of 


the new 
CM Meteor heavy-duty electric 
hoist built by Chisholm-Moore Hoist 


Corp., Tonawanda, N. Y., include: 
streamlined design that provides com- 
pactness and eliminates excess weight; 
aeroplane-type cooling fins to dissipate 
the heat generated by the gears and 





This compact electric hoist is de- 
signed for operation indoors or out. 


the load brake; and fully enclosed, 
weatherproofed design that permits the 
heist to be used indoors and out. For 
extra safety, fully enclosed safety-type 
hook blocks and a _ specially-designed 
electrical system which permits only 
110 volts to pass through the push but- 
ton station are included in the design. 
(Turn to page 90, please) 
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The bugs of Borneo are wilder 
than ever 





7OU WOULD HARDLY BELIEVE that the 
Y peculiar appetite of insects in far-off 
Borneo could be of any concern to a type- 
writer manufacturer in Hartford, Conn. 
But it is. 


Some time back, we began getting reports 
from Royal owners, in that by-no-means- 
major market, that the fabric on Royal 
Portable Typewriter cases was proving far 
too inviting toa certain variety of local pests. 

So inviting, in fact, that the bugs were 
eating it. 

Now, let it be understood that this prac- 
tice was distinctly limited to the island of 
Borneo. From nowhere else on the face of 
this globe had we received such a complaint. 

Nevertheless, experiments were con- 
ducted and tests were made. As a result, all 
Roval Portable cases today are covered with 
a coat of special lacquer (bug-proof). Which 
means, in turn, that a Royal buyer, whether 
in Borneo or Hoboken, now gets a better 
case for his money! 

This may seem to be going to extreme 
lengths to satisfy complaints, but Royal 
owes its leadership in the typewriter field 
largely to such practices. For a typewriter 
is simply the sum total of thousands of such 
minute details. 


Only by giving each detail our most com- 
plete attention has Royal attained its posi- 
tion as the Werld’s Number 1 Typewriter. 








‘Copyright 1942, Royal Typewriter Company, Inc. 
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The Surface Combustion Corp. has 
designed this heavy-duty unit heater 
for use in large industrial plants. 


These hoists are available in capaci- 
ties of % ton and up. 


HE Surface Combustion Corp., 

Toledo, Ohio, announces the addi- 
tion of a heavy-duty unit heater to its 
line of Janitrol gas-fired space-heating 
equipment. This new product is for 
the heating of large buildings such as 
airplane hangars, locomotive shops, 
steel mills, storage warehouses, and 
arsenals. Known as the BBC-24 Jani- 


NE, 


REVO 


and Revolutions in Steel-Cutting Tools 


Style #3 


Just as the airplane has revolutionized modern 
warfare, so has KENNAMETAL revolutionized 
steel-cutting practice. In 1918, armaments were 
machined with cobalt chrome alloys and high 
speed steels. Today they are machined at two to 
six times faster speeds with KENNAMETAL 
steel-cutting carbide tools. 


KENNAMETAL is an invaluable production tool 
in airplane manufacturing, for the tough steels so 
frequently required in body and engine parts are 
easily machined with this hard carbide tool ma- 
terial. Furthermore, KENNAMETAL produces 
the smooth, accurate surface so often required in 
close-fitting aircraft parts. 


Record Sales Permit Price Reductions 


You need pay no more for using the best steel- 
cutting carbide — KENNAMETAL tools and 
blanks cost no more than other carbides. Write 
for our new Price List No. 7 con- 
taining new low prices on tools 
~| and blanks, effective Jan. 5, 1942. 
UOTE Do you have our new KENNA- 


wieeeeeey §=§6METAL Catalog No. 42? 
CARBIDE 









Canadian Agent: Kennametal Tools & Mfg. Co., Ltd., Hamilton, Ont. 
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MANUFACTURER OF 
STEEL CUTTING 
CARBIDE TOOL 





trol, the unit is built up of a series of 
sections, each section having an input 
rating of 250,000 Btu per hour. Each 
section is complete, having its indi- 
vidual heat exchanger assembly, pilot, 
limit control, and blower. The blowers 
of all the sections are mounted on a 
common shaft driven by one motor. 
All sections are securely attached to a 
heavy channel-iron base. 


HE Keystone Carbon Co., Ine., St. 
Marys, Pa., announces the addi- 
tion of Selflube porous iron bearing's 
to its line of self-lubricating bronze 
bearings. The new _ bearings are 





5 6 


Introduced to conserve’ copper, 
these Selflube bearings are supplied 
in a variety of shapes and sizes. 


stronger than the bronze bearings and 
are interchangeable with them in most 
applications. Selflube porous iron 
bearings are supplied in both standard 
and special shapes. 


ESIGNED to eliminate the use of 
two to six rivets per application, 
a new multiple-unit self-locking anchor 
nut, offered by the Boots Aircraft Nut 





The Boots anchor nut as- 
sembly saves many rivets. 


Corp., can be jig-welded in place with 
a saving of 18 to 60 per cent in weight. 
The nuts are made entirely of sheet 
metal. 


HE Osborn Mfg. Co., Cleveland, 

Ohio, has developed a new-type 
brush for use in buffing tires prior to 
retreading. Specially-twisted needle- 
point wires are used in the construc- 
tion of the brush which, it is claimed, 
will not mat regardless of the pres- 
sure used. The company’s engineers 
state that the brush produces a fur- 
rowed surface which aids in securing 
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Osborn brush for buffing tires dur- 
ing retreading operation. 


good adhesion between the old tire and 
the camelback. Known as the Os- 
born Tire Retreading Brush No. 1412, 
the new brushes are available in 4-, 
6-, and 10-in. diameters. 


N A new work bench-cabinet offered 
by Lyon Metal Products, Inc., 
Aurora, IIl., 12 sq. ft. of enclosed stor- 
age area are protected by full-swing- 
ing triple-latch doors eauipped with a 





'% 


New cabinet manufactured 
by Lyon Metal Products, 
Inc. 


padlock hasp or built-in flat-key lock. 
The center shelf is adjustable on 1%% 
in. centers. The complete cabinet is 
finished in durable Lyon Green baked 
enamel. 


Platinum Use Increases 


According to Charles Engelhard. 
president of Baker & Co., Inc., more 
platinum metals are used now in indus- 
trial products and equipment than in 
jewelry, which formerly held a position 
of first importance in platinum con- 
sumption. This metal is now playing 
an increasingly important part in the 
manufacture of chemicals and electrical 


contacts, where its ability to resist 
abrasion and corrosion are of prime 
importance. 


Hyatt Anniversary 

The Hyatt Bearings Division of Gen- 
eral Motors Corp., Harrison, N. J., will 
celebrate its 50th anniversary this year. 
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Where Cars Are Used 


(Continued from page 40) 


pair and other field jobs) with “driving 
to work,” 44 per cent of the total an- 
nual mileage for all purposes was at- 
tributable to earning a living. This 
was far and away the principal pur- 
pose of wage-earner car ownership. At 
the time of survey slightly more than 
one-third of the group’s cars (36 per 
cent) were less than three years old. 
Cars three to six years of age con- 
stituted 32 per cent of the total, and so 
did the cars in service seven years or 
longer. Only 12 per cent were new 
cars, less than one year old. 

Newer cars were found to have 
slightly longer daily “to work” trips, 
indicating that a considerable number 
of them were owned by men living 
greater than usual distances from work. 
(9.3 miles average per round trip.) 
Total average annual mileage of wage- 
earner cars is slightly below the na- 
tional average for all cars, being 7657 
miles a year against the all-average of 
8139. When all driving that comes 
within the definition “necessity use’”’ is 
considered together, it is found that 
exactly 50 per cent of the annual mile- 
age of the pre-defense period was for 
these purposes: work, business trips, 
shopping, taking children to school, 
going to church. Behind the group 
averages, one-third of car-owning work- 
ers having the oldest cars, put in 58.3 
per cent of their mileage in necessity 


driving. And 75.8 per cent of their 
trips fell into this category. 

Aver. 

No. ‘Necessity 


Aver. Trips Use As 
Round Neces- % of 
Trips sity Total 
Age of Car Yearly Use 
Less than 3 Years. 554 406 13.3% 
2 to 6, Inclusive... 536 395 3.7 
7 Years and Older 476 361 TKS 


As in other occupations, while there 
was marked reduction in recreational 
driving with advancing car age, the de- 
cline in both frequency and length of 
necessity trips was far less marked. 

Aver. Aver. Necessity 


Annual Miles Use As 

Miles Neces- % of 

Age of Car Per Car ity Use Total 

Less than 3 Years 9,147 4,360 47.7% 
3 to 6, Inclusive... 7,577 3,729 49.0 
7 Years and Older 5,479 3,194 58.3 


The following tables show how wage- 
earner driving for necessity purposes 
is concentrated as to frequency and 
mileage: 


Round Trips Per Year Per Cent of Cars 


OGG GNAN 200.2 wos ccwesesas Subparaine 20% 
200 - Nd acer aorann «Sale mbracerete ti acd 44 
400 - NUE eile aie i acéce ia serert.theca aoe 19 
600 - |, _ NSP ey a enmarE ee ear 4 
800 - 1,000 3 


1,000 - 1,500 3 


1,500 and Over 2 


Miles Per Year 


ee a os «OCR 
RS | eee ee ee 30 
NN © ea sree sass ats Sears 15 
ME RL WU oe Na fee eiela dee S 
ND (tM rele iy ai th tials 4 
10,000 A I a Sy ss Sig Carcass hes ova kLee ca 4 
Ne. Ns See i ci ee tained 1 
| a re 1 


It will be seen that under normal 
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conditions great individual annual mile- 
age by wage-earners is not a material 
factor, but that regularity and fre- 
quency of short trips by many cars is 
the prevailing characteristic. However, 
the existence of the minority which has 
long work trips and high annual neces- 
sity mileage may call for recognition 
in this period of abnormal operation. 

Another item of necessity use which 
has been analyzed is the worker’s car 
mileage for shopping. The findings 
make clear that marketing by automo- 
bile is in no way concentrated among 
the more prosperous car owners but is 
in fact evenly distributed through the 
economy. Length of shopping trip aver- 
ages about the same among the three 
age groups. (6.2, 6.5 and 6.2 miles.) 
(See Fig. 1.) The number of marketing 
trips per car annually declines slight- 
ly among older cars, but remains pre- 
ponderantly in the one-trip-per-week 
classification. (64, 61 and 51 trips per 
year, respectively. ) 


The Farmer’s Car 

The place of the passenger automo- 
bile in the farm economy is established 
by the returns of the 1940 census: 

Fifteen out of every hundred cars in 
operation in the United States are on 
the farm. Passenger cars in farmer’s 
hands out-number trucks four to one. 
(4,144,136 against 1,047,084.) With 
great variation between areas and 
states, one finds that over the nation, 
six out of each ten farms report owner- 
ship of one automobile or more. What 
is the use pattern that underlies this? 

Average annual farm car mileage for 
all purposes is far below that of the 
all-group average. (5750 against 
8186.) But necessity mileage is with- 
in 800 miles a year of the all-average 
(3837 against 4457.) (See Fig. 2.) 
Farmers average 392 automobile trips 
a year, of which only 85 fall outside 
the necessity category. The following 
table shows the pattern in percentages 
of total mileage and trips per car: 


Types of Car Use, As Per Cent 
of Total Use 
Annual Mileage Round Trips 


All All 
Farmers Groups Farmers Groups 
A BGP sa32- 100% 100% 100% 100% 
Total Neces- 
sity Use .. 66.8 54.8 78.3 77.0 
To Work ... 3.9 14.6 6.3 31.3 
Business 
oo) ee 34.2 56.2 32.7 
Shopping 5.0 3.8 6.0 8.1 
Hauling, Ete. 2.0 3 2.3 1.1 
To School ... 1.8 6 3.4 1.5 
To Church 2.1 By 4.1 2.1 


The following tables show how farm 
car necessity mileage and trips were 
distributed among the cars surveyed: 

All 


Round Trips Yearly Farmers Groups 


Pe | a 47% 28% 
200 - MD a Son esa sb ane toi y eae 31 35 
400 - oo TT tee 12 16 
600 - dares ontcvn:iecariecas So 5 11 
S00 - Ne tare ch cvicrh ais nok 2 4 

1,000 - a an eee 2 4 


RSUO “ANG. OVOP nics cecacecaas 1 2 





© On basis of sample of 13,467 cars in 
five States. 


All 
Miles Per Year Farmers Groups 
Less than 3,000.......... «+ 35% 34% 
2,000 - CR asc icy e anenese were 33 27 
4,000 - RM crit ve, os ters tects 16 15 
6,000 - Rca cend9.5-5,.sreimiece sae 7 9 
Be = WI woke etcrceeanan } b 
TOOOO = BO MORs oi ccccccscenc i 6 


a a ererereerreeanae 1 2 
20,000 and Over 2 
(* Less than .1%) 

Ninety-eight of each hundred cars 
owned on the farm were used for ne- 
cessity driving. Only four of each hun- 
dred farm cars were new (less than a 
year old), while 29 out of each hundred 
were nine years old or older, which is 
a ratio three times higher than is found 
among workers’ cars. 


Non-Farm Rural Cars 

Rural car ownership is not confined 
to farmers. Large population groups, 
estimated by the Census to exceed 18 
million persons, live in unincorporated 
suburbs and villages, or in open coun- 
try, but are not engaged in farming. ‘?) 
Classified by the Census as “non-farm 
rural.” As a group, their one common 
characteristic probably is that of hav- 
ing least access to mass transportation 
facilities of any group other than 
farmers themselves. They own 14 per 
cent of all passenger cars.‘*) 

The conspicuous fact concerning these 
cars is that the pattern of their utiliza- 
tion does not correspond to either farm 
or city use, but combines important fea- 
tures of each. (See Fig. 3.) 

Proportion of total use concentrated 
on necessity purposes, however, matches 
the farm pattern and, therefore, is 
much above the averages of the cities. 
Average trip length exceeds. that 
shown by the farm cars. Annual mile- 
age per car is 8120, against 5750 for 
farm cars. Urban cars average up to 
8994 miles in cities of 100,000 and over. 

The percentage of driving attributa- 
ble to necessity purposes (preponder- 
antly trips to work and on business) is 
62.6, which ranks with the 66.8 per 
cent among farm cars. In cities the 
percentage ranges from 51.5 for cities 
over 100,000 up to 54.6 per cent for 
towns in the 2500-5000 bracket. 

It follows that while the percentage 
of their necessity mileage is compara- 
ble with that of farm cars, in terms of 
actual total miles this use is much 
greater, averaging 5085 miles per year, 
against 3827 for the farmers. The non- 
farm rural cars average 513 round trips 
annually for all purposes, against 392 
for farm cars, and 605 for cities and 
towns. Greater distances are an impor- 
tant factor in the high mileage of non- 
farm rural cars. These average 15.8 
miles per round trip of necessity travel, 
against 14.8 for the farm cars sur- 
veyed. Necessity driving, going to work 
and business trips, account for 56 per 
cent of the total use of cars by non- 
farm rural residents. 

©) Approximately 9 million more persons 
classified by the Census as non-farm rural 
live in small incorporated communities but 
are not represented in the car ownership 
sample analyzed in this chapter. 

() 3,746,640 out of a total of 7,890,776 
registered on farms and in unincorporated 
areas, 
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